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Pro mrita iSsjawfi mm gm torn mw® caiaicaai aw atwtOTtw t^aa « 

top to gtsai? mar aonma gPito «pm% i mmt rniwma s gf^gwra ®mam m «njm 
mar Pptot mtofftm wat« aamam aPr^i tow ton trh awito Pwm «hw4| to i 4ap?t 
awfam *rnia mto Pimm tiniSt-P afla «ammt a^mallam 4a?ga?5mamm aWJM ®n>«g Proa caw 
aw cswts 4 ^miaw Ppfb ®w»ui *HWfcp« 4t atoa toa to Ptrnitop cawa atotto, 

alillto, >IK>fto « lBM«Mi *feqf3M cSPl-tm TO a OTWT HMto <JW cmMa aWlto tola «Mjm»l 

ton to i 

rnifm Pwftf%-4oio 4a to « (swan* ?naia caw aPiaito m awito ?mcaa Prmigm i 
afimiiaim 4t Pimiaw Bfl'fta mi^pf, tot, fcwaj <s aaa#a mftam sftm atim amia, wt atw 
Pwtlcua aaa, caat«$w ammi mgaitt Pmtoi toaa -mi $«w i Pta#a Sato « atafaa 

gamata wca gj aw ttom * <ttor csmat, w gjtgwm ©mat, Pm-aiftmi-a??ftoita, 
miaaiaw, spfto©mat <crr at-a^-wi®« atfft-gga Rtow aara afe aatomaw wtam amm 
<to •rot to i 4atffc toH»w*+ *nf% *ikaa to ®iawa ato mi tow* araw « 

fePtSw aimiiwwa gaam-*o*> 4aTOai j maigca Pimflkaa a«H aw crniam ©$i -mi «.ciio? i 

a'ga 4t Pmawa miwiw #m mww awito ^miaa am aam aiij^ma i $$ aiirflwsm a*mia 
Protoa ato, aa«lmt« mtomiw *&wta ac®l total ami *cai* i aiij^-^ww to Mm 
« ®»wmiaa eaca Pra#a atom toM amaa to* toamtca ^ ctwn aiaw i ato 
rnamaa ’jgtm pNama g^ met tofllm mftoi ®twa tto aaia amt m 4a? tom ■mmr, ^ma^la 
a*f * majiar ag tow met ^ijijmw ^a*ila -mi wi i 

wm ww? a^ towa ca maim ^ airo mm atw aat^toa 'emtaim^iw mto i 
awPrniag, ftoaf-toa, C5fjito®ia, a^toa, #atoa, aiaitoa to am^towa *ito 
« a^waito sf^® amm awwi gam 4 totjsaiwato cawt am^toa aiij^ma^ a«ma amt 
ajmwi 4m?r aiiigw+HJ anrm mmicra maatw awi^m faf%n ato mtcatw aatftocaa mtto 
ItoptMiMitamtacswi awiaiPt tog ■mitosra ataita toffe aiamflm ^ amt 

arawi 4t totpmeam toa^j Pwito mtocm 4 to ato* mnw caPt ml# aim mgaiPim 
amia 1 atarcaacrnim mgfjm ^wwaimiT mastimla as^m sto alaiaSlIm 1 

rnato amwa m#mra « amraw arnia caw atoto Pwimum mtiaiw to*pmasft afm ajgcs 1 
Pwam ®pa 4^1S amiato afamt 4a?. 4m Psfeem afSm 1 spafm calto gaima m Jit 
mi®5 atowm atajw m?wiaa « alaato ara totpmasfBw amt aww- am atoaa atUm 

a^ata a??amw atmat atw 1 

aiij'fi+ll; amt, aroat, ISanro, agat a?|ifa aaaa, alaato « aarom aw amt rnl"®faa*5ica 
caat« ga towa torn aaiaia asm amft 1 togtoJ Piatoaa miato # « amaPi^ammt 
m^t Pito amw aw miar a# 1 
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PHYSICAL QUANTITIES AND MEASUREMENT 



I I 'SMW5 tuifVl I 05IBIB IJW’t 

WflPt, CTlaftaaa a krai dJfflfc"R IPTOI Reth afia 

JrR*ics» tote^ ^paa$ a^a, ail^nr ftarca aram-aicna i R 1 "^ Rsipri <h<pFtl*i 

aiaaflft I <?W a*lfi® TOT ft®*R »0OT tl%CTOI 4$ 

WtCT ^N«l d1&ll<?H TOT CSl'ftRPtC 5 ?^ 1 TO1 '3T&F*5 

^IsihlRs* $J^ki <a$aa ffiwftwdH Rwl^luw <Hc.wm atW ’(Rd^ ^Ek-ita <F&1 ^Aa l 


amicMi ^hP-m ^1-qc-i am affcft ^icw area ara-c^rcaa <uMtatI! i ^ aia-OTtcas ft^flsiCT aat aa 
aftata i aai4fo«icHA am ^ ailroft sift afstota a^rc® aa i waiter «w a®aia, aRnica* 

at^a^iR^a*^, aftarca* a*3i'Q jtota ajapjfl aiwiMi ^a i ] 


afr C"tEa ^\mh\- 

i. aarfR«iwfl afaaa« dmR^n ^urcn m® aisa i 

«. cSte aift [ mm «ro mroaa ] aal$R*i e-ha ^a ftft anait toe® am i 

8 . 

ff. c4lPi^> aiPr 'Q ®fs arPia ai4^»j aiMJT toc® ains i 
'is. aRijitafl ifo* ^warraa top? ama i 

aiPis aMt Ryii^i toc© aiss i 

v, tflTOBi Saacfa *iR\sa> « fcaflp® cto jai^m %ta toe® ataa i 

&. ta®iR^ a&ohi, a^ta* araam tot aat^ftftaa araat a^M toe$ ama i 

io. a-^aifo ajaasr toa coMi A aftara toe® aura i 

aRmta aa$®t, R^a^i awm atata otH*! airo toe® ataa i 
^ asaa’wrtfeajaafcTOi'^miffeaa 3 ^wajw«^oaW utoe® ama i 
i«. ta^FMa^lacaaTays^aa^ifPisi <*$aiH§R ^rtr f ^?i P c*im « ^mrsa ama i 












Physics 

R**lwa c*t awia « *t% Ror 'W'fl&at ^st ^sr <7$ 1 1 MK» ^sr aarfRetM 1 aaMR«iw*i ^ 

»m aps M<w«c'i, «#•?=) « Rtflac'ia ’aiiwiw a*? « a%a 3*11*53 « ^4 taallR #k 
aRiiMWlw w sRspf aan 1 

♦Wl4R«lWS *lto3f 

R«lMd biR-wlS apn *M<R«m 1 w$R®h aw ftara .aaffi ctH*Rs »twt waat <sa 
Rwwa «hjhj aNpiqcM Rf% ftsfa aiwa 1 Shi^'I 3 ^*!, *i%i wa^RH®! #1% aw wfiwira 
<^^Rfcatawaaat^^<was^a^anaa!asiia3%ma 3 fR*ri*5R«iwd R*fs <«i*nasi3 

(W’RWfSRw,niR® r, ewlRflteH <Wf33 W a^RasW, ItRRfeM 
ww’jjasa awiRsn*wi<R«iMd *N% «W 3 t*nl%a a$® wb aorcs i 'iiiwi 3R3E1 
«hj *MR®hw 'aimt aaws Rc«h* *twi«li?iii® ®w ^src® aiR : d) -wR^h dj ®ta « 
®I*MRiR«M («) *WR«H (8) «H«I«R«*H (<f) («) asffo «WSMM WtfR®ff (a) 

*im»jmR+ ahi<R«8M (v) R®H« *wi<R®m w (TPiarfra a^RsiH do) ScwBRsi $anR 1 

t wriR«n-M #>iR®ii 

«ii^R® aarst R«iwa wi R«iwa 'asMfta phh atro R«i5lwa 'aaBw aRaa, * 
^ttlwifi« 1 R«iwa caw ®ti€l?r at aietfalw Jflai <at 1 fawtaa ®^f%, « -win -h-m 

snRa to miiaa *hji aif)H4W <wa$ R®i%t R«iwa wh giw «iww 1 ataat 

agjWFT *HRR@|%»f3 'SWUM ^gi?T aaw ©a>t WI C^Ra (fl 3 ^ nds-fN*) ^"iW® 

®Rarai%r *ro Ran® 1RR wfet^iwa ®Has <R tpw&s etwi ®4 i Rssttaa $Rafl?i ftaiwam 
(R 3 ^ caa-sia) 5ia% aia 1 RR^| sniRf®* ®»M|to w® **wh ®rcaa ®*ia vSm *1* ’afaa 

wni wb aw® twjt Atiif^i 1 a^mw ainw«<a « a#$ Rw® ct csa^i aorca'snsiiaa T*ia 
Rail* 'Jm ^-wwa aKfras i wh i 

aHRa* wwlRiDw (fsi 3 ^ s^jo-who) *fra ! tt cw ct •»twfa> j[Rsni aro 1 R»ft acas-am 

OTa atei ar *131^ 1 ^t? ^ amt a^ipr wrm <roi «iwhi w m 1 

Rsa% , srlf5fRI® 3 i (R 3 ^ R®nmi ^11% « ®a?i a^a ©Ba Rs?n% 

awa ^31'aiR^na a^ ai^i <j55fw a*n feft « ! ii s ita a^wa ^da afti a^ 

at'ft aaiwia c#wq W'Iwh 1 

adRRfewa *rt w!fp Iwif^ 'sflR^m et?t 1 a^saCT aram *i®l4la *f& 

?®«lca ?wiRas 'si^ti'wia ^§)<w acER 1 <at 3 taa afta $©ial% al^HEi^n «'5 3 iRa 
3 rsj'5ia asicaa aiat Rwa®tw sw aaa%i «naaaf R®r, <iR®, twjifeRaji, a’liaa e lBR>vii 

Reski® Rt*l«i ■’'itai^l Rwi I J i J is ’I'iRRwk'ia <8a s fl> aWf ^lc°il-’P 'syqa tToa ^c.*i ^PI 



^ WR to* 4CBCTWI tolR (IV* -l<n) « TORT 
SJlfN R^l^sll ftim *<IWH WC4IWI C^ TO CfrH tor TOR* #*& «l6fin TO^TCSR 

^t'os tolto "TOR 4*^ <10*1*1 ^FTtOTT CFIW , °ilt*ii ^TOt <K^t<p tint's I 

i ®il v ®Pl <p|& Pi tsi v ®lt < p S'®*! c^it^is ^T^Pi<p '©t'^ii Pi til I Wt®T—*T5% (v , & l i>-k<f l i>) 

ad^R>$i $R>^h 'nHt^ 4*fl> <$*MfosplPlISiil OTC*R I ^ <&«i <il^<H.*iii *1* I <i^*ilt*i 

«I*JWW >1l*1WJ ^l^lPf «VIRiT <Ml TO* I 

TOT CTO ( 1 ^ 8-1 V» 8 ) to* ?TOto *Nfc* 2 R$tl TO *to*F*t ® <#TOT 

*t*TS*t fa«*IW<l ** TO *1R$ TO I P®*lltf| t tJ WRi (18<t^-l<fl&) *KTO C“Rto 

*tt% iB^t '‘tfftW* TOT St^lerklt'sra , TO B T Wit I feft 'JJ*T3 4TO* B^PHSl TO® 

<wRiji >i"it4 ^ toroftr % i wi I^Pr fts^ *TTO **sf wsm w 

**l 

*tTtto® -PiiSU^liJ ^pt <£R^TO® TO® *UI4«M *M<(fttofi) 'BriPfeH I R$®|w*j 

^rnBrra to tor® arc** i T 5 t* to# (i<f 8 o-i^) to toi&s *rcwn ® ^ 

aa^lwsl TO fe*<to TO I TOlla atoTOT ^ ^liwlil TOR ^lfl% C^T ( 1 ^ 1 -i^) I 

^l^t’1*i t*ih?lii *A\wM <?(.?!i , <ilP\i|<p t^Ht*ra R<pH *jkh 4** TOI?I 

^ 5^1 i *Rfl5 ^ (i^-^o^) atoa fattonro <rc% ^rot* to®t i 

5lcn «BICT3T *rf <3fT TOT TO Fl*1* a*® *OR I ^5* tplIN (i^o^- 

*n w sntoia tot* i amt* (i^ss-i^io) ^ifta twtM $s$ j to^ c t "to 

TOm^^itotTO^, ftTj ^br >jii»ii*ifli4 c^t^m TO*iR c^TOmc^t 

^5^5 ‘'TO I 

C4MIP1+W <?r e>il<iwfij<f tso^sj wft §»if^ ^srsh cwia (itfsi-i'iwio) c^ *n«i*tm ^twbh 

^<Nt (?H ^cga I 4-WlltiM >IKK*IM ^11%f% 5H, 1^ 35f*ra ^5RS|?I WlWfl 

%>1fSl4U ^ < W WTI ^GHI Sl^CTfl 5T»tC^ ^ ’tlPtfe^F ^H5l? 

«m «m <i<?8%-i%o» 'rttw'i w wtra wt i 

■'f^ifer ^d> ^'slPia ft«tTl^ Rwl^l ’ljlPiPi , e? (>c<b8-^%84) i f^Pi^ swi 
m*tFT CT *I^W't > «lltvt ^^f»l®l®K^C^«n% ; ^Sl I fH'e I4CTSI 'JTC«IJ ?^®lf^s 

« *itW5f ^msi ct wsr »iii>feaii frwiFto «mrm ^jpn 
«l#il®ie i ®ns >ag <3^ PiSUh (Kjs^-iw) i uiPlPle wt, *1%, ppt, ^jil^tst 

5R®snTR'a <awg^n:<iT5r>*t^1^% < f’R3Hi ^ ^ 1^'srf^ra e ^fef^rng 

*tm^BRi 'Sra al^»M pt tof -wR^i «<»iRmw f^ft ^r <<w 

■srM ^3t I «HCTW, 'SM « ‘l+tft&IWe "Slg WfH TO I #1^3 5R?PlHt^lW8 ^fer 
'SIll^^M I 
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'W^la RifWla « §aiaa ^ScaMi-* Pm laaiRa fatas %g ala I cw , a?ncEa 
(i<i«4i-ib-is.) 'srf^f® ar^r Pm fttrtaa cmca *0^ ^PW *tPR *on atm HsffcaR 

«UMy&b (iw-ivtfi) ot>ir (a, aarcaa Hmt mrcai rnif^mra a&am munro 
(isii-i^), «•# (saw-iva*) a caerem (ivos-iw*) 'i0biPi« ata csPam Hmt aaia 
fcaiPR a*ca «il>*il rnlPwicsa fats* i rnmpt <aft aFit <ii(**ui<p a%im i *t%i'5 yiHouwi si&at 

«iiRhw i 

iw »8 ana flw»i Rrwstaa (jwi-iv^) cm a, mtpit 4 m «wB mamt i 

'®Fj < ^ cmat « t&l“q<p cw^ m^qjo mui v sll'^'®tfl*N < i‘ ®yqa R<pM «i»h l 5VMr alia wilfHt al^s 

(inn-ib-sj8) <am$ m fifama $«?ipr « SwiSh astaa i ivs>4> ripi art^t (iv88-i5>OT) <a aam 


pg ag, (iwfv - >*m) 'sif^'*ii>l*am wmu awta 4m mna <xuf mar whir *1% <aa«t mac® ama 
aai 4®tta cmsia caWKaR wtimmiai >sa1^ oicaa Piim aatsR (ib-aa—<am-ca 
<flaU<l<Kda (iW^-iiob-) SjSwPlJIIWa 0®«rP«!W>l ^iR^W m5R I 
fmn R'5i%® wtffasawa (a*uima mspif® ad> i aim an®? (iwv-iisn) «iifi«*ia men lafept 
a®*® CTiartia i rniaaitf ^iRh’SRh (iv8s»-iRHf) srr wt rniMPfm i 4 $ 
aiiamia aflmiam maiaacmS ajunt aaaPr, 4aa , sfaawi%e jrr miata at ata rnicat afftmt 
Ptimt alar aaiPlm m i «hi4»b ataRo^a (ini-isw*) aaaia ftaam « Pro catiaa {>tw 


- js^a) aiawjiima aaat*|a *5raa iw aiaaiaiam awwtlwa wa aft ma i 

aaa'S «® 3 p 3 ^ rnlfamia aclJ iiot- arca i 4$ aro anSt ala (it^i-iv!*-)« c^aatR (iboa-**»(«>) 
caa aaaa <3t, PiSla^R fiRHcaPU i PHiaa wt a? 'sa R?wfaPt^ ftSIjsia siia aaR 'Baaaajt 
f¥*r® PtS&aiw 4 ai**o 0 'o aa <aaa PtiS&tiiwa ®raa <aaffit mat ^i«oS'o aa- apq caa 
filEjIa ^Ptt 9 MjSIs jilia i a^atPi RiaatPi®f|RiR ffiim ca *1% aif^ ^f a^toa aa*t Ib<r (Rem 
3R5 *t%a ^Hta f^pi fta fta Pt®#ta R% R&a <aa^ aaR $«r Rw« ataPP® aimi <at 
»n%^ aai<R*iw RmM am miaia caaapfcm 'anafrm ^ a|fe i aw RaRHjwtaa 
•w^sRaa acaaa -hwu rw ag. (ivs.8-i!»88) ^a* 'ih^R^iw «jg^ maaR arcaa i 
OTwa Rf^aa ^caa sfl^aiaa Sa^MH *»«<< i 'sia 'aiM+fi; ^ cam- 'siRhjhiRr Rawaa rkr 

i ^la maRPta #ff% aasraPia ctiPr aRiw ^la aRRRica “tappr aat aa i f%ama 
catiaa aa^ia Rmft aift*4iwa awaa rniaga rrr (is>a«j-isi>si>«>), aiPN'paitfia 

<?RaR jtnat aa^ Ptesa eai^aaPf (ifew-) *a^a caa^ga caaia catftas aaftatw 

<aa#aac=ta tro ^if^a a»t Rlfa^ata w rruiHj maaR atiaai Runaiafla wnaa 
^Bpaaa Raft *Ri^wi^t pgwaa iwt aaa (iwtr-SMo) aaaawaRlPpaRT a^R i 


RaaRi 


aa 




^ftwicUw ISfaviw to catt Mium crore ^rsrRr wtr i 
fan n^rfl w *wrffa#iwii «iicd^f( ^p$cnr i to hi^vm tjto 

^ qlwil-W H*J*|«IJ C^"U*T 'SJt^ *& '5T|3=r ^PT^T C*K3[ 'WlH Hi | ^Spr 

'arr^«f?fm tfa^sr (OTsiicqi^ic^ ^s^o ^=r<5^r 'sr^tK i 

<m csT 'aiwiwa £*nft ih #N5=t fas 4R?rofatt, *tK#fa^#fa* Sfllftl 

C?rf^Q, cIWRH*T, fisfiMSh <pjk*isl, CSft^n (7FR, ^BJ ^Jt TOT I Rfefl 

iA *n4R*ii«m <5wu 

Objectives of Physics 

’mtfft'MH SI'jRtf 1«»IJ (Baalt-I <Kfl : MHl^f^SSH aP5 ft®IMfl dwfil OTtf»RS "IW Ca=tat iR 
R«IW* '^THT ’IHW^WI ’TCIC51 TSaia ^ Eq y i, »|far ■>W « H a il»W l fife 5S3 * l nrtR«m«W 

iwf& TJ*t fife at aPS *l5RI^?t , ®f5JW5Pia Wtt (PtPf ^ W 'Sfl^eglsJ -<3^t®pJ Tjfa »|<W5 fa&MWd 
R^« txpiwa pflafefe i 

afee attf «*t%a 'staiaai? ’Wi4R«iwa ^i awapt afat aatt Tim, fe"$ ’’Mtffesjiwa 'W ®w*tr 
apa spjfea wrr SaaiEa ®at spffea flaa^wi ^alaa asgti law *wi j ifl?i ’J^ps aatffessiflaT 
, siiR^ s m ^apH <a, aaat^ aaN^iM atf^s Risi&iw tot atks aia amTim Swain catra i aaa'SI 
affat 1a<Hl csdas at»at ala ca, MbIjkipi cafBa <s RS$h aiat afW i <saa aaiffa®lf1at ^liwia 
aarcaa ca, cafea «IfiSBa 'sibts ^ ’pit aiat *ifa© i 

aaiffasiPta apmat ai^fea a5ai*jwiw wptfsrca ■gate® dFR atwit aarc® caaa araaT w p®aff 
R»iwa 'SRIM7 awra ®ia sKata <aaata atw i fi«iwa 'wht awra ani<R*iwa 
aia® aiirtRteMc^ a^aia Rfeiwa ■’p’l <aa cwg aR«f® -^raca i ®ftn ctaR< tpiaScaa 
'shRi^m^ aftwic^md $«fh vdEui^^t «<?m-®<R«iw Raa <aprca i 

^i4Rt4 ahrtR’Miw caaa ^ ^R» « atea srcaw v 'aaa ftpp <fii® amiR* ispa at Rasn 
(w, awHaatazrs acrea i aaiaa, R®r, ostJil^RtoW, 'snaafsaiR'teW ^sjiR >phc4 
aim « aiswt aka '«riR«H 'w^ acaistfai <oai®i #tRwa, a^R«n, aniR«H « 
BRw,aiR«iw am<R«iwa ®Nfe e a"<naiR>«i a^s amw araw i 

anrtR«H suflfca Raayai <4ai «a : 'mat <a ^tps am a#, ^ <i"*^;»ii fafH Raa <w 
P)®l5wfl aapp^ ^bt, a%a ayt^i^aai flf% ^ajiR ctpt k®i i ^laaf ^wicaa ai%a® «ii%«j®i airaa 
ataipr ‘Ppjsfpt capp <at?ia ftaafl® flw 'aiafl i <at ®ta awnra #a?ra atai 'srsimw i a^i%a 



TORI toT-®l^ ^PRTT *ltf>tt® *Tt, ®m?l TO? ®PIII® «n§ I <W?T Sltgm tol^M 

?mz$ 'srwtwa as? ^ i <sre)®r 9 ’snroa <£$ <jfa%® *pim *ratftoHi 

’InrtfiwIcSRr CflPl® '=i^at*l 8^^3I $}|fa lit : c,tl»ifo*H ^ fis fN s*is, sift ^ fis 

to? 5 ira, ^Bpr toK$ SIwim <jfa% 5 i?wt cto, $*gmm 15 to •H^iw 

liRsai^ cw >sHjan**4 ^pn w, ptfaitoi cro #i®p to to, »imwI5H ■®'»iw «nfto5 ^sp 

to* $®jrf*f ^®t® to *Hiiu*M mrfftuii>?ii dlto ^p^pr to i ^’R 3 #i*fflw^a 
TO TO*. ‘‘‘MRtolw ^iRi^ PH|i|Hl»i 1 

•wrttoH’MBPf wto ato*t: ^ «rurat «na*tt to «s * 1 # 1 ^ 

to ftor to® * 5 , to? p, ^ to ^ 5 , #i®p ^ to» *if«l®t® to? 

«|I*I11® 53 *M<ffo&sM p «ltolWsl 1 5 lto TO! I <4fi> 'S||»llWs| <WHll4 8*51** TO *t%?I ft®W 

*flJKTI 

TOIUM ’rtW'H TO® C*Nm : ‘WSftopT ^tTO 'STOT 'SHTOd *to®«i TOST 

to® *i#i ^TO^fS® , i'<iftoi®»rtcTOfTO®p, , w*ftoFr*ffl 3 ?®T'Bii 3 R!tTOc®*ii 1 si 

1 .V 8 C®t^$ ?Jlf% 


Physical quantities 

a cSi® ®ro 1®^ 'iid»iM to ®it® 'shto s#r ^l»t 1 cro c®Rfii ^wwd obb*M 

4®ft itiPn i^i^CTsa w^t&siMTO^iit,^ ciRsf&jnPn <p ^ 

i>i5 ^pbt ant ms, •nss <sis*It siPi 1 sfa ca®ft a^t® top Sii®, ®rp ®® ! 5 ^ s>i»t «wi*i ®r 
“itoiw ®at am, ^®gk to 4®ft aiPn 4 c®i® ®*tt® <ogn a? aift to i ^ w tot as 

®ca®ft gift TO OTjfpn •°tfg5rt p f to® , srj ctoi siiPm aiyaj atroa as at i <s slPrapt c3Ma® sift 1 
cTO<^®a^aiTO<TOc®aat!i<jaiTO§TOi ^ ants star aar c®rcat sift ant® as at 

at aat c®ttat sifts aiatsr top as at 1 ^ssftp^i swit inPf i 'spigto* TO®fif «nft ff?T 

toct to«?i*ipt'aM^TO' 5 ro : ali 5 RTO i Br^ri CTO®wm^pr5*if^nnTO®TO<fl® 

*H5®Pfl?T®?r *I0»|M flWK,® 'TO <SW,®flW 'S(14l'*H fro®w to h*^ cp 1 ^irbt 

Sfra®*? ifMC® TO Jftfl, «W «t®®f ■srl’H® TO Ito^la-qt Itoitos TlMt® TO 1 ^3®3TR, 

cw fH *nPt to, Ptot ■yt siiPis 4 *(?n stiPbi tom tor to ^ 1 ^ aifi ^ c ro 

i4lPi-f ^lf*t <PTt 5?I 


^®gR CT W fflPt ^T%f ^r to'lT Pltpt ’5RT ?1% f*BT tot TO ^T TO'STOWJ ^iPt TO3 to® 

tof to ®rero® c^to nfPrroi ^spt top? ^»r ’ton a*iwm m-csnw? ctoi to%t <afn 





1 


arefit mftc? catfta 5 aiPifc* fsfros to«icto i ^^f?n toit <u litw«i(«iTO(8)Wiii(f) 
T 5 ^aam<fe)%’fi$ 3 ' 5 t« (i) aarcfo amro i 

^ tot w aift ctIPw mfttpn cetCT* to tot to <ro at diPia* aiFm taro ai toito 

af'saiaa a*at am i isitisw a*it to am aiPt at t«nPis> siiPt i 

'grom ca w aiPi mIIto atfta $»m w at <aHro aiPt csftas to amt am mnaatas to aiPt 

I 

cw.^gi.^r, aw,TOt,' 5 jfe<^« 3 'wifitaif i i^<mlf^aif s ia^<^TOaaiTTOata 4 *[i 7 nTO 
aifti 

OTR : 




- *5fT X 


m 



i .8 *ri?Wc*ia 

Units of measurements 

miaitaa ?hhRi^ #ata am afefit arom tot ata-cmicTO aitatafis wf^®i <4 ^te ftftg *rcwtm 
aro ataro to ata-cmtwa i eiwiwa iwPw §lawa <4$ TO-<wiwa ArotK* am to <#ro i 

TOWWm alania aatmuaim talwi la^s afiTO lafaaaiti <aaa, fa^a aifi? cofcp ijaai 700 
fafciai cans 9 ! catro caw 5 fkaMa ma taro to®i i faro jta caca* 'afro ^ca <?rc® 50 «?w aro 
amii TOita 700 ffism toit a# c«to ^at^a alroia i 5 focaiam ton taro tot mc*ra ®Bra aftro 
50 cata»s TOir toto allro i carcat t^iji amro amt® aia aimiwa M-U^a atairo 

toi ^T*? 0 taim < 4 s>II> <aa s a s i 

wwiwi afaroaa tot aiairo < 4 asfi> at TOtf alaarcaa TO ana ^iat tost alaaw aro to i 
aSroaa ^ toH afirniaim aat to afimitaa <4 to i aw a^at to, caw atffe £a% 4 faGra i -saw 
fit5ia atat tartm TOt. 1 fattta aaw Pp?, <44$! Z^> mica i tot *iil3« Ja^rj 4 fattla aaw sails 
aifMEa Ja^j l fiitiwa 4 ta i to?, toto, <ma, to, aa, a%, TOrorat, aam troft amm tot 

fejj f%*j <4 to sww i 4 iflTO^fjat <4*iTOica ftm tot ww am® <s 9 |iaT to ^Jaairoa 5 ^itaacaa <4iat. 

« al54*l« '®t ^p^arna w to i <4$ ^itoto -Ka^It «^i aiftfljwi aiaia aaro i 



V 




c^tto aiPm 4 +w^ ot^'stct <n**i«to fcm to* to *rt» dnto 44 *f ^wic^i Mr ^at 

i ftny (?t$ Ptf it?c*M 'adrift* «tt^s ^ i ^ <K*i 4 fi? N^r^ps en^s^i cro ^ 

^ ^ «nfik®- *nar c^rcm ftp <Wa tor ^srca *rt i IWw «rj c^n?rr 

2Hfft4» wi ^ emfi «i®4\6«h ^ ^t i ^i i960 ^?r 

-qhddftft* ^®p ^toj w)to 4 ^*(wm ca * 5 jfeitf sw wt *uiR*i wB+iw 

'5 v 1cah® faPlij^jcpii 'onSrwa *CTJ <4t*ifl ^1^4 ^®PT <w\ ft*5 v ®^ v ® ^^* 4^*1 la *jIc*i« 

CTOT I CTO 4 *H W ^|ftgs|H 5 T}^ to ftSlilC* ?Wtft 5 w M, ^IsT Wt ^ 

spm *m?n?i w#it»NtfM Mum <?m\ ^wt i *nw *nc*t <uiBc*m to$ <>ijiww *n*tr 
Titf&s ^t4jc^ ftsiwa «ht ^c®t i to ^rt^o dlft* 4wjj?jta wi 

^ 1^4 ^Rt ^i ^c°il i 

facfa <*r^toa; Tfmttn *m -?- <s\tw& c* ps ^ ^bict 1 toi (m) ^ft \ 

* 299 792 458 * 


tort ftcW* : if it*i*i ^ulwc© S5rtbwjM*ii®i 'ror^r ^ cwi^t afts© sflft^-tfaf^rfsi ^a 
^Ip £'©15 <4<pf5 fiPftkswi 9fii<F 1 focpilsJh (kg) I Pi Pfs talus <uki 3.9 cm <*PR Sn>'5l 3.9 cm i 


OTfWCTW : 133 Wlp 9 192 631 770ft*t*FT^P®t^^5C*T W»HW 

'©its* 1 ww (s) I 

^Msdaila w CTuftsr: 4ift4 Jaw f^jsr ^miara —*— 'srct i <.4»iiw (K) 4t?r i 

273.16 

lal^SRK^t 4ItF B l4t4 : ’pp'tlw 1 14514 13375 '441*1*5 4% £4^34 <SFR $414%T 

a^wwa ijf& >ihi«mi»i «#!nft?t awj^w ct «tforw -®|^ srsw»i ’la^iwd tiwj af% fif^Br 

?tfrtr 2 x 10 ■' 7 Wes? ^r ?a 1 ’aoiP*rara (A) i 

%PT i||g®l 5 f rf|^( ^JICBHJ . ^)|C 4 ^| ^ CT^; •‘#sm ftg^T ?It 

Rt«H 540 x 10 12 s<HI(.«(<s 44* Rfostf ftl’BI'f ‘Pta dW, >2f ftPW> ftCT* ^l?T Rf^a*f 5|g\o| 

Slfe C-HJwftoilM >Wt4llH —— 'QTfl^ I 

683 

’TOt^f ifitolFfel 44*41 OlH i (31 *lfil4M 4^ 0.012 ftWlStPT 4*1^4- 12 4 '44f^5 4441^4 44H 
3TC4J4S $SR|j (C444 44419, ' s **t> '4144, tw®4 |45]tf4 414SpFI1a ftPW» C4*l54t ^4) 4IW «1W 
1 <4P1 (mol) | 



UHPh 1 nlPi «lws 


rft 

fliP&srSfo* 



1 fatfi (length) 

l 

Piuta (meter) 

m 

^sf (mass) 

m 

ftwWW (kilogram) 

kg 

0* (time) 

t 

(second) 

s 

B, ’©h'Mtfil (temperature) 

9 , T 

(kelvin) 

K 

<t. '©l^ £R& (electric current) 

I 


A 

^t*R ’Sawl (luminous intensity) 

4 

mcm (candela) 

Cd 

^ HlStaH (amount of substance) 

n 

Cm (mole) 

mol 


XTOTO <Jpl^ « ®»l»ll«l'4-» 

pjlfSfas <i|TO»|PII 5 l ^t tit'll ^TOIsJ 5 ]^*(NR^ ^511 *PPl <iRsfl> SlPl? *[fi ^ ^ 

■qt ^ <sfi> 331, ^s*pr %ri -#® apira% ■551 'TOat^sipra 

$fl> 'srjj wro Rwhi wft cq ^ ^ ^ csfe 1 <«fl> jm, 0.000 00001 m 1 

^PRIt ^ ^RT ^RT <fl$ WllUl <IWM ^#, 'skw <811*1114*1 4M4H 4W® ^ Sfe CW3S ^t»ij-fl ^K?OT 

(S^nwi tot spift fl=rt? <*$ ^)il>i(.<^ nffi ®rmt <^^ct frwsf ^jroa to*t f»iR, ^srpt 

0.000 00001 m pf 1 »pr 0.01 nm, i*i*iipi ‘jj.’ (Prft»i) io -6 TOa i ewftaiw 


^ '^pnror toFtR® ewspr to 2000 000 000 w 1 (rttw #1 'srorat 2000 x 

10 6 w = 2000 MW ftww SWH ^SKPT ^«tr TO I 4 TOBfPtt*l <p 3 TfpljJ ’JPPEJ ‘fatjfte 

«d]l% 7 a^ 5 ra «i«twiPt'» 1 



t«MPW 



•Wf (exa) 

10 18 

E 

1 <£OTtRfBm - 1 Em = 10 18 m 

(peta) 

10 15 

P 

1 C 9 ftlfSftl?T - lPm=10 l5 m 

d3?H (tera) 

10 12 

T 

1 danam = 1 Tg= 10 12 g 

ft*IT (giga) 

10 9 

G 

1 -pMHIgB = 1 GB= 10 9 B 

CT^tt (mega) 


M 

1 CTOlTOft = 1 MW=10 6 w 

ftPIT (kilo) 


k 

1 fowlOfctfe = 1 kV=10 3 V 

(hecto) 

10 2 

h 

1 C5!&1^?T - lhj=10 2 J 

(deca) 


da 

1 - 1 daN=10‘ N 

^Pr (deci) 

10 1 

d 

1 cbPw’jt = idn= 1C 1 n 

(centi) 

10 -2 

c 

1 wR>Rl>la- 1 cm= 10’ 2 m 





























































v Ml4R'eeh 




TO® 

®1MWH 

(milli) 

1C 3 

m 

1 filPWJlf^ilM - 1 mA= 10 ' 3 A 

(micro) 

10‘ 6 


nifesipn*-ipV=io- 6 v 

(nano) 

10‘ 9 

n 

1 HllWIMt^ = 1 ns=10 9 s 

%*t (pico) 

10' 12 

P 



10- 15 

f 


'5d?T (atto) 

10‘ 18 

a 

1 '5n#miis = 1 aw=io" 18 w 




T 51 C^ 4 *|Pl 4 a'SI* ■W 11 PPFT 6733000000 ^PIT 6.733 x] 0 9 <£RR 0.00000846 3 Plf 8.46 xl 0 ' 6 l 

^wk mi ^ttc^ pi 4 aftw spfiPt'® ?rc«utfl>a 10 -4? *ht^ ^ w, f^s 5 'bHRw 
*i?npt 5 i«?oift atQTipmr 1 00 10 ^ ^ w ■«Ml^ ws ibtiw 

^^p&iftaioTirsmn 

^«siPi<(* srSte? gift's ^t?ora cro tp'ia f^cyt^ ^wrh R^^irD *tra) ; 

10 m x 10 “= 10 m+n 

asm?? m W n CTPPtPTt ^rew - «M)'5R!^t ’WSRJ w atia I 
CWT 10 6 x 10 7 = 10 13 , 10 7 Xl0‘ 2 °=10‘ 13 
®tpB cTOe Aoiitf Pwtib awwo 
10 " 

— = 10 “+ 10 " = 10 “” 

10" 

CT*R 10 6 + 10 4 = 10 2 0110 3 + 10‘ 7 = 10 3+7) = 10 10 

i.ff tot 

Dimensions 

flfljuit ^cswwj ww(^ ct, c^ff c®te giPi <iW 4 t otH»rs snPia 1 ^s?ir pi 

(TftPTt cite (power) piffiRs glPla »|ffePT I^MW SflPM 0 flt 0?1 I 

PFipn cste mPtra fc'ifrro CTtfrp fHPi’jpiist ^b<n 4 giPiffia toit ^pi i 

ipt 2 * 1 % _ „ 

cw, ^i = «gx'^t = 'ssx — = w x =1 1 a^troraidaitL.TOBi^laitA/, »w»m »iUl T 

■wiw 4 t«M 001 areata -=- at mlt 2 ■4™ auju*.« c.<m iiuii (D.fridjgaisitu) •wwira 

T 1 

■srlait (- 2) l c<NWI ulRd nUl fiifa «C4 'fllaa'*^) [ ] 4i<KM -Ml aa 1 ppHRPHalait [fl = MLT 2 
%*im aPfo R)ill> dnPw aiPi 2 i^j, 03 o "'wfi 'oitjhj c. 4 lRi+ siPi^^wji Tnarr aptf: 




























il 

TOTOfitTOtwif 6> (a® ww tow o ), aaiwa to wit i, %'pr 'ftaro mm wtt j 

ciW. *W1^3t •fitillOW Ml wii N i 

to ftcstawa ■sn*rrc3T towt trott at ^tri af^TO att?$ aws atft 16 mw»^ 

s = ut+\at 2 

■^♦snIE Rwhi to to i 'arm anft caroTO to$ taPm caw, %gpt at aro to i ^to*. 
toTC afltro'ta afeft *w wti? to$ wHn atPro ftffH aara® wt, ’Mr afeffi awa ■snaai to§ 
WWI >W Safety MlTOS #afit «l*f '5(IW, ^tffcas TOflt <aai HiHfiw $H> I ^ a9)<Mt<t 

.s wttwt, wtox 
u witM^caa, wto —=lt' 

T 

L , 
a Wit TO*. W TOp- = LT~ 

t wit to, 4? to t 

:. af-W mm Wit LT~'xT = L 
at 2 4* TOT Wit LT 1 * T 2 = L 

CTO TO? fcWl® MRwfit aPlfagsa *Mlfct TOT L TOt®R ftW?T ^5ffi WBt TOI«il 
^5?IR, Mt^sWflt 15w I 

J.fc t<|w|l*W « ,< n;T 8 

Scientific symbols and notations 

aat wt aro aarfftwiMd TOt w^ aft® i aTOwrcaa ^jgsfpiitgs <snaat atroi® aiftfro MItoi 
TO tta aro ■wt stift i cat ^ar at aSlTOtt® arot atftia aaftft«i%t ftfl^ wnt toto ■to 
TO^ t i w tot ftfeg gift? ■at TOroa tott ftfeg aro® « srSto tow to w aatgiaat w 
isrosg «ii«MiR>a «N% «i^«h toi i u aaftftrort to, crown ftro TO tot fi«iwa cn 
carot to aroint afrotn to® ftcs TOtasia ■aro s a toMiTTO TO% toits w? i 

•garon tors® « ftfeg aifta to crora tot M atnt fatjfw *N% TOTO*t to wits i 

11 (antatgif^TOaawa^TOj^a^TOOtlsiWTOagTOf&tfiasRpiaaTOPiTatspaceatTOresr 
*ft fW) cro TOtasst tor*® ftw aro anti® wi opr " 2.21 kg”, ’’TJxK^m 2 ", "22 K" i 
’ 1 ®to f&ro (%) <at ftro cro wi 1 atlroa w? cawia TOa 5 TO fed, fiftt at caca 5 ® 
(°, '<qaa.")(?pit5tTOri <at tot <ror towst caro caiwl dl* (space) fe® an at 1 

^ 1 ^tia at*® to i^to fflaia wa ^5 TOtasg ■sflawipt <aat6t^ias (space) teas otr n m. 



«I 'Sffl WT aft® «F*( TO aaw RCXM Wt ^ 5tHtaI CWfSt3/CW (fiftl? 

afe mw metre per second) 3ms 1 ftel SWI*t Wt ?E?t? I 

8 I aSl^WI OTH^ SRSW, C^TCTt ’RpP® fa (abbreviations) a?, ant5i$ ®lta? att? 

C-WMI ?1®f^aPt?t : a>a | full stop (.) ]?ja?®5?raTl 

<? I «iwph •^xt.'P's pptt a? ctIW 'oitmi (Roman type) CWt RiGliss (metre) ^ar m, mmiwi war 
s$®Tlfai <?atat alPl? atta® 1»plt® ?? ??ta (italic type) <?PH ®t?? (mass) Mm, aai«1a 
(displacement) ?RT $ $wj|R I ’TOT UlFl? ■wp's <3 4 aa ffWH ’PI? aita act £®R ®l?l? £®R 

aa> (font) a3?5la *at W5, ®1t® ft? al? 'site? at l 

i iswct? atia® C?fl> 5.1 t®? ?.sc.<p (lower case) ffWt 5? (t*PR "m", "s", "mol") I ®ta t? aaa 
4aa ajf$? al? <«ta Ca«?t TO CT»U?n? a<ta® (3PI1? W (<?a was 51?) a? 5tt®? 5?FP at 

SPt? 'q’PS ((4|?s|fil?s «PRS? (iwun) a? si.k'os at? I OTR RSEi'ia italyilus iSRRS PiCT*i 

wn wajpaata? -trai^rtca *J?I® ^a 5 ? 5 at? Pa i ®tafiat 4 ®®Ppipi wnt call)ait®? 

newton pascal I 

a I <SPK=RJ ®aa*) <<RspRjt 'SRpt %n? <i|? att? 5 ® (SRs^sg TflpH C®ltat ^t® 5? I (W km-4 

k, MW 4 M, GHz-4 G I 4’WftRs®a*t<iUfj’iilfy® a? (TPR ppF51? at, 51? pF I 

tr I ftOTt (10 3 ) <fl?<Pl?'??a?R®aa<i?95ll®?^!l® 5l?l 

it, I rfRSCTS? aaL®®fl i ll? ?»tiai ?f?5a 5? atI <?PR ”25 kg", 5E?, "25 kgs” 51? at I 

io I C^lPlt ’MJt at cattat OTtffi® <£FFf at 5|?W « 4 a 5 ? 5 ^ afea (FPtt (line-break) ®lt5H Wt 
(5f6® l f? atswa 5 Pt at?IJt w m* 5 «p(.<p ^ ®fl 'spjiT cat® atl? (line-break) I 

j.a *l®5fR*i?r 

Measuring instruments 
filtis <^*t 

alkMiu frrfj aftatta? wis aaa a*?? aiat flfti? crr i 4? Irti l fiftm ?t 100 wPcRIsm i 
4brj ISflu? cp?r? at ??i c*k«h <a?s m caf^firSra <a?5'sia? ata ata?sf5t aica*i 
at®]? 5 caBRftrat? 5 ’rr aa ®ita ®ta ?*?( «nwi ^ at®]? 5 ^lat^ ?ar ?? l ftPiftljM at o.i 

caWSferai at®jatftt®a?R , ul l i>®ia,aa®iaatc?iCTt'5ita i 5ia? 5 ?rr??i 

Wi? cRtpi? al5)MJ aSwa t fSnem e*mn aratar c? a« at atfe T?r% atac® 5ta ®i? <aaaRo 
o aita at cottar jyRaieta? 5 ana Rtm aat® ata i at®? ®a? ait^s c? arca? •atw 
laflta®!? aii 1at®atai at®a^ ait^a aitia fatataaa atat at*a J'rij i aiaiaa®tta c? at®? 



io 

Ztfs mac® sja bis ala sti*® crniaa x mt*t ^maa assrca aft Bia ai"« _>> mtaa arca fin*r ms bcs 


ws sw amia asm® as mRsw <?as*r i 

a new flfta w i mam flP i fttm *fas Mi a we® aif?t i WP i Rt i oM ®flw cw 0.2 ftPifttw, o.6 
ftfflSfcia at 0.8 ftPififcs mai® mw mimwa mams ssg?® as siffims p=w i afl® atasfat 
ffitsis Btfista 4 pa“i mfa'aw mcaa 1 far aimspnis <9 pmcas ms wtPfaSr pass 1 



airinnii 






111 i 111 

111 i 111 

1 11 ! Ill 

mini 


IB ill : i.i 


SB pats* ^®s BtPta BjjKpm fa£r afamss mm ^a pasws ana ea wife ms masfl> psm aiams 
asm as 'sis to m iffi n g emmi ®iffi m s pamr* fsffiia pmora arcs mams ana flfflfi' si a g ®fjwt 

'ilB^ks l^4n toI ala 1 


®iPfms pma sa at am 5 ? capias ana an® <sa«. am 5 ? pmias aia to aisi 5 ? m case 5 ? asnm 
ms 1 am mm, ®tffins omw salt ®w mtg mat saf& ms mfct mnsi <?$ as mm ams pastas 
ssfl> , 'tp®s ®nss asm (far : >.» 1 am 5 ? pmiss ssft ^®s w mm 9 ftPi fis is m 0.9 
wfWSiBw 1 «tffiiM p®wa 10 ®m cms^ am 5 ? caww 9 ^ 5 ®s ®nas sam i ?pmt ®iftan p®c*w 
mtstpit am 5 ? p®pm aE 3 ®s ®nas crs atmm cmfei am 5 ? p®i*m ^ 53 ®s isamwi cues mPfrns 

pastas <sas ®m a$ ®ta aflmat* am ss ® i ffiiw 5 a® (Vernier constant) 1 <stm atmss® 

vc cast as 1 asm >0 mm *iRsw 4a® 1?rts ®m ms ®t swt, aiffirw $a® = - csmt 5 ? s 

n 

astspmpia iT^®lc 5 to^<smn®iffiii 5 is®n»lsamiJti 


(sataw cm 



s = l15|ft iflat n = 10®ffi 


„ s 1 „„ „ 

.-. ®|R«IS$a® - -- - 0.1 ftft - 0.01 taft 

n 1{J 

crnnm c®nm ass ®iffiris p®tss 20 ®is aai 5 ? p®prj i9'’^^mwaam 5 ?m^^ama(?mi»fa' 
iqm ^ss bm 1 mm ->« ®cs ms anas 1 w? ®iR«m ^as aSafifo sor ms 1 BiPta 4am fltfa 
asot ama pam b ®iR«iia ^mtas aw asfar csPicim ®aa 1 





is 




ite TJiPnrf 

to 'eiPto ^jiPr-itf i -wt ^ to*s unwlpfr cTOr «tPfam <W% -flj-ww ^n 

i *ivbn ♦lit* iW wdJ jfts <?jlFMtfo 'yr ^ i*s > *\ W® <pa! ^ i stTOr 

e*rc®w w aitro , pr to Tftr tot ot aro wct c*rora pft arc*® i4^it «jt$^ c&mw 
ghUtimi tot i ^ *iflnic*ra toj 'yr ptota tor »i«h^j* 

dfl* c*ro towi tot i ^ *n*ft ^iPfura c?t*t i (fei: i.^) i 



fBar t i,^ 


lift U>l*jh^» ^IFujIa 2 JTO C^PBI ®*tfl TOW T WTO TOWl TO I lift ^ftW iiJTfl> ^TOTI 

lift ^3 wjujj wiPfura pttot 2WH <*tw3 toe wwiwi TOi»ira ^flsfoui toi to i sto ^Tt*w 

CflflF! W^SlPrTO PTOFBI CtftflMT*R WFl TOT WT TOtflTO ®lPftlW MWfl 1 pJ TO 2ftH PTWfl 
’pj TO*lfl TO** fiftFl TO I WlPfura PTO TGI ftPlSSlGW TflW f^TI TO TO I 

S'iw lolPifilfl c*T*l v d5t^,c |i t Silwi jfts ^j|1*MIc^tii ^iPflffiT f^^fs <wl l 

iftp TJlflWfctf3 TOJWI *I®TO * TO TO WIT, CTIMI1aTfl> TTC63 C33 Tdttfl TOI Efts 

T5lftTO% CStfll 1 ! TONIW TO® ^5fl I 'SlffiTO CWI TO* TOTWT C&1TO ciw TOW TOCS 

^3 TO® fiJTO CTOI*! fl fclftfllGW CflTO CT ftT CTO TGII H^rtSfl TO 5JTO 
2»TO <?TFBT IfTT (0) TO*fr TOi Wm 'StFfalflF& TOW T C*»TO *#GI TO* TO TO*<3?I TO* fiUlMl 
^31 TOTfltTT,TOfl TO MM Af TUCM TOW iiRJ Af 'Q (M + -0 

filft d3 *ihl|*ilRf I lift M ftft -liRJ cdcu ^f\ate» Z^i BlPiura sj^Ih CT3T I lira 

^pt «tWro *iA i 

liiro otto wiPfroara cto TO® sro c*wm crora ii(^ffi TOtt Rwh i wwi to 

ftw TOT, TOW £WM ^ ^iR*jk«fl CTO TOft filTO C*TWfl Wc.il liirft TO*1ff TOFCH 
TOinftTOlWI ®l(^TO MW lift TOft 'ClRillWfl »fW*( I 

TO TO TO, V0|Pfol«H! rTOSTOft filTO PTWfl liirffr TO*ft ftwW^ TOJTlft TOCf I 

<IL"«is wlPfftls STO TO 


= stTO CTOi^tti + tiRuiu ctoi 


^14R*W 


= £ITO + felffiflM Wtl^r x 

*rflM=AT+r*KC 

StI^H s TOT TO, TOTO B dH d*iW 12 mm 1 Tf r t Vuitq. (fl^t olPisItss 7 *i *sd ^fWft 

SftH £H>c*ul ficw 1 >©Kci TtCfifl ^ 

i =12 mm +7 x 0.1 mm (!MP!flta £p^ ^Wf 0,1 mm) 

= 12.7 mm - 1.27 cm 

8WH CW CflTO (TO^lffillld PTOTO ffTTO *Fft PIFt TOW® ®lRTO P 5 ^ 1 pJTO 

aroprow^TOTOTOiftwTOi «iw* to Pho© to i 
iam <to*(TOwt *tii tototto fa® to i 

4$ JJWiM TO) W J 1 ®U3I^ TOt4, ^CFtraa TOtf « C^fi; «lfi W Tim I 4CU dHIt^TJ? SltP® 

<'wi"©sl*i U «il^R)« C^J ^plilc*jl F (f&2T t i.o) I 



ft® : i.(5 


(TO (*W ^tjpi Pfr A 'tt TO«T w's*] dl^RPl# TO ^T TOStetW 'oiK’vlwl 

TOi <3l^ *uic^ ^sf& TOt to Cl *rt *rw RFiRblcfl TOlRq»® (3^ffi WT pto <ro* 

|pr r^tSf^o TOtTO c ^ Itav wihmi too© to i <tohi$R> Spl r 

(roftront^TOW® 50^t iooto^toi tot j? tot toS) ^ w ai^Rfii to ^ 

^scsi Tot pww ’pj TO p^pw l pj nlc^ls ^flpf faff TO 1 ^*4 to ^ft 

i pj to Tjft fa*i 'stT TO 'okw «^u© ^Jl* a 1 

^P) T ds'slfl ^siIot (iRl <r©^^ <*191-1 < 1 $ <3^t,£?Jpfa P*? 7 ! sfllsfl PI (3ffi <pw 'olp? ^TT TO 

J (^3 Pt& (Pitch) l ^Qh*la t**pia w TO ^fliw — (351 dl # 's ^t ^i(©^ **icn ^slc^p ^Tt ^ 

Wl (Least Count) I «3C¥ ICfltOT SWK ^ I UPW PlTO^ ^Sl^l3 C*K*M ^CT 
TOT Wf TOW »(Ri ’M 3 ? ’UTOT TO I ^®TO» 

*llW WT = - 

^GlTO t^t*HI '5tl ? t7 ^X<JJT 









100 W 1 mm I 

.'. *W*T = — mm = 0.01 mm I 

100 

^ tfEWT ^WWJ Iftw : C*T ^TGW ^ C*T *ttt53l ^S$ CTO TOC® .4 « 5 «TO 

Tjtc^l' '3^ft 9 K ^£ce I ®BJ^t ■*H®fl> ‘^H’l'olw *ww ^.w ^lo© ^ *IN>4 (?f «tt*t B 

C^'^rf’TOIl ^el«9>ta «taf^>C^Wfl *ltfcfe®I 'SflFTTOT tofapt*ww *tt &L mm 

^etoto c*ww ®w *r?ajt c i ^pBsnt* ®iuw , to*t *ii cro *8$ j 

= (FTO *tt£ + C’TOTO W "sitTO x^lRf^^H 5 ? 

*tffrD=L + CxZ,C 

fcTOfltt sTOTOlTO f ?^l^^3im W3«1TOG*FWWTOJT20, 

- 3 mm + 20 xO.Ol mm - 3 mm + 0.2 mm - 3.2 mm I 

^'m 8n*®ftprfc to a tos ; j®t^ c^m ^jpj tot TO* cjtoto^ 

lIcMsj l^W *ft <lta '©1^ ( c*l ^slc© -*llP<J^ mflJ ^C31C^ I 'BT'li *t& T P8?*IT < H <Kd Pic® TO I 
^ll 

extern cro?n ?m *wtffa*M ^ iPiftw *p to *t®ror to ^■srstcq PHs toc® to, ^t tottot 
ftro tot to i to? ^ ■ r Mt& iftrot to to tos ®m to «tfrsncro ^c® ®® ^1 1 

19 $ to Rft RC5il ^*lt ^"4U I «i"<u 'e ■uHwTOc'o c^lwl TO 

fWto* to ^ *i§ro*fr toj to?3 to 1 tow uHcrift <#*wgi extern faPte>w to *tfarm 

•flhpt c*ct^totito , siTO 5 itw ^ 





fifcff : b.8 








amataiwatow amawta 'WCTji a®/ 1 , « p 2 tow ^aii"* aid (f&ar: i.8) i 4taw 
^j?)t 4asft am at ,45 4W am ij?ft atm wwt S-Oicai ?jww wm S’® ^Jt aata «wa oww 

WialdJWplWtaidl AB ammg 4tltl|l(knife) tfStocmtaWI 4fl>PtbW to^W td aid I 

ab atltd 4aft tad ^wt *nw p-m tag wtat aw i <at atwft <aafl> ^n4a aftm (co -<aw 

arnica ^«ic< wiit^iwi aid i iflt aiti'ww atca ftaft caoaiaa^ (LS) aid i (^tlgfl! to caatcai 
awPt) i <w 3^si aiaidj w^to wc®13r gsgt aw i ^iai aiwfBg wwr «*wfi> tot am at aitm 
aw*) am h ^to ttot midi am i 

a® AB-^ Iza* aaidw 4asft Qn<pWi^>fit 'ancat ataeww cdtt R<?ti antfod aw, gigti aiaftg Pkst 
am tag 'awto <^ra s f& awwt acta tag adcd aid 1 tot atd tact ^na at ab dnwt 

aNcsa a^ Phtkv <pha>l*i W>d 'j^ic.'s aKa I 

I d a m aapaw 4dlt adt ^c-w (po) tout antfto <wa to? a^ sn«*d <4dlt c*zm 
taw ^ wid aw i ^s?nat ai<wi aji>m at aim cmwg o ddw taw aid i w? af^ (ml) 
« aitrsda tow aiarcaj attos'ai^Pias wait aa i aaa a»aafkas <4a*lt aaisg adi wwtaa i 

'Sfii gw<wi daidi alNa: id wmift wjwaidw aww am i/ , sto araftd tad tine® aw, 4d 
AB atlte tad tid liia'i.'^gw Rniwig tag ^**iw aac® awea i am aid amt a^lte tad to 
, pK.'o add i am h W>i fiw aiw fiw hh wid <4d,at ab 's aunw capiamt ad aid i 

ab at 'jfiw aiwi j 3 t> < p 4ltilt tow cmeaw taw »ka ana ■j4i« aiwsd i alula died at 
aiwi dm t^wia ^ar aidw^aita aata adi >wt cwpr ^ar aieaw ^aita aaia at ad 
^5 am ^ aim waw ^ (5S) aigt ^aasid waw aaw 1*id aia aid cam iTtdw Tar 

aim ■^aid aaia aw i aiap tad adr ft* at aaa ewi M£ aiwf caw ftd aw i 

dted wd? at ftiftdw m atam aw a^jitca* wiwfteaai ai?nw wtae® aw 4wi mi fttaat aunw 4gtt 
•watt ad mw altaigi to to wwa a^m at Tpasft cddw’jaj atww ^ aid aaiastd ^id 
atdi 4ddttatwitamigdaiewjw*spmmtami 

amtaf^ 

^ aaw amta afgatww w atat a% (Stop watch) aiaatw awt aw i <waa aiat a% ^ awcaw ad 
atdi ftfetm aw afe «flataa awt aft i <tiapia aiaf aftw ®d IWBia aiat alt to? P^i afr 
caw i <4afl> 4am aiat aft caana ± o.is a^'^ft^roid aiwftc® aid warca 4^n> Itftttpi aiatal^ 
±0.01 s a<*5 a1S<wma aiitos aid i 'amia itfetia alt iaw.cwiaitws aiwta% aid i 

casldt aaw aigaia ware® aw al^lt al^ to wig; aaic® aw <wai ads ware® aw i <aw aww aiaaicaw 
aici 4s>f5 tjft dct aiw, at ww 4^ ppwg <4wft a®a® '5j(tta i af^s <4lt at% caw ai%ps 





ib- 

■HlJhRf'© ss i CTfarar ^hrt ’oyivra ^ ^?f i T5 rf*rw*t i*iit<wi c*pwi ^ 

^m^mo 3 s\ 

i.v 4 jl>« 

Error and accuracy in measurement 

^aafiaicaa aa# %rt i aia??® a^apufe aat.a<Hi<M w«w ®aa afiaitaa 

^3JI <1jTt TO, aa*ft ftfem CTOl PlftfSftfo « CJif'Eft'GIM!! aamM (ftftlilfclca) affl anPt W* I 
a§1^c^aRnaftTO«n<*fta^t'tfTaiat5ai$^siTOTF*iRFaaTOf0.i cm (c^roir^sa 
aa*sW)’i$a5-atft'$»t'TOaiBn aft carot aro tcrfs aiat aa wpi Ph'$*t*i arot war aw aita i 

aW •'fiplsr CTO 7rtl atTO TO I aw-Mbl (Tawst a^pl aiC«4d 'src*«a CTOtC® 

ISfO'S ■psc's <tca I iSUaW 'jyna 4 aa 'SflsJ'S Catf alia I aftR ^*| ^sala aanaal aita I 

aftarcaa R^wi aftattaa to$ <g^pfi ’jsafc’rc affcrcassfc fcf® wr afhna <wi«k*m aw 

<palwra Proa's Is aftaW ^pt WI <fl§ a§ —<051 Wfr w®l 26.0 cm ±0.1 cm PPlt CTO atta I 
^<k < t“'s + <43 sft TOI CT, a$ <031 3^5 25.9 cm O 26.1 cm —<031 at4T atat®. I 0.1 cm TOlt 

aftanaa "aft-sirer at ;gffi i 

aftanaa caara atai?i*H5 feu aroa qft aiaro 31011 otpTOt < 

(a 5 ) tBaijft 
Walftata*^ 

(*t) <llf*'l'i <4,lt 

(30^<^> : C3TO1 '0r=J=f& $a 3lft <Ktl>Mld aftaM aarcaC3 '=mt t t aR>lMf® att* ’SWW'U <W*lt 
atn '®k<P ?aa ijfB SC“1 I ‘(laa* ala CTO$ ^ptT aRl <4$ Wa^ «|«|*|H *PSl am at <4at. <4^ 

qffel snsjlPR BIB TO ’Jail Carol 30413^® Bta*|P1t afta* 'STTCT3T <4ftas CTlftas ^xs^lM 3taw <<Pn. 
oa^ -^g ftca oa^: 31 % ■sift araaia aftata wi 0 a® ata ^ar TOtt 1 acrafri<j 
■Jim «rj awrat; fti>ra cRsaft w cacro csat aa | 4Md ^ ' 5jn 

aW)4<M l^lsr C^s*T PF»H?t *B 5T>g®l ait«M Will 5 ! IbIVi ^TBIW CT UW OTSUt ’55, W 

af®BPtc«iT^f^t’rmpi^ic*KP!OTeiit^i bipb^ iiwf*if*iw w I »fr i ti?rftlrnt ort^t 

«na« ^ qf® aBaiw <apr *tm 1 0 uipb ^itw fsHiprist c^wilfer c'I^fbj «ii»w 

spjpt ^r l^itpff ^ 1 frrc nfi>si oc«i i^i*** ^pit^i ^ir^i 'si'sjws c#t ^1 1 ? 
■SR CTO 3IBTI qfftl 5 ? •fl'JIPTl ^ I fl*Tp, *»^6I Wl^? ’RIPI qfl> 'SIHt 

-smr 1 iaf&c^^Pna Rpre® ^pi ^brw to <roa % %® 1 

( 3 ) ip : w^R'Ssim ■#wra «fij ' 5 *n -sria-wiPiw ^0 «iMic<tfi acam 1 
tos aft «to was atf*^ to 1 caaa^wftantf affaa^waaftaaRpaspRi’pT 

atn to oiPfaw pawfu aw Iro at ai?r wpt at*® aftata afta* to all <aft aiftaw gfti 
oaaftwa 'ajiPilSrt at caiWtHitM *ftf aft tow proa '?cara area ftpi uf «ro topi tow 




aaKffasiH 


ib 

ijft ana1 aitoa ’jp arcs <s$ ;jfl> ft<fs aast ftia ^s i alaaa at*5 aft csca <at aft fttsw 
ara a^® aft caa <mw as i 

(a) ajl%aai$1l ■ atwta aas amitas aiatfta aft fti® as i a<w%t<M ft^as awt anft cs ^ 
anaatis* <jl^M <sfl> spi i aft a^waiam ijftis asaii aita i *iai®i attft ^aajai a^wa>tay 
>414*1 m, imatat ata war at ftf aaam cro ct ^ (a^pits aif^a>$ 3 ifti caaa <*ppta aiaitaj 
casttat arsa atara ass acsa swt cmaas cana areas ana ftpres at a«rsii4 at caw aft 
R>44>ttiw caat an mfcpr anft tsft sea i aaffi ^preas •^siaaa eatress assas ata Safta psress 
arcs ftprcs pf&t «prca aft igs as atapt atft >?a aiata i fts*st *« cmaa-wa ft«ftsa ass cams 
saw ft%r ampt afts* cataa ala ateat ana at i 'flaa$ 4il^a>® tgft i 4$ as*r tjs amm ass 
ataaipt asiasarcs aft ftps ss i 

a^aptts j.j 

awftaia^wsa^sfa awft acoit c^ippaaa^saia^a ft4si 
ti"H): jtfe <wiPHtf ajaais ^*cs a*>ps ?a^T ft*is l 

tjs • ca-aiaa «si c-wwi 4>^t ^jifet aftma i am c^twi 4*$ ea *tia asa area mrcas ca$ a*?s aisms 

aesi caaeat atswiaas s^^s eaacat < pfet wws A ^aisw ksjs, 

A=LxB (1.1) 

m, V=LxBxH (1.2) 

iii4lw, L = a^ss frfti 
5 -a^sa*t 


<niPmic*m amrcsT cawmi tadra aft ft%m^at : 

?a^i = asm c*pa aft (M) + atftsm aaaiaa ( V) x atftsm gam ( vo 
a<^lat5afH= M+VxVC 

a*aiailft: aaiftaft, aismam s 5 ^? i 






mat 

i. %a aw o*vm ^sa ^ ^srami arc laat'siftaia <?mpta caft m a«?m 

w'starma i 4i?m vutlfci aiRaia aw ( vc) caa ag i 

<*m 'smrspna TMi aarca js$® ayiPMitfa ^ ®iaipta at«n *tm mra csiarc 

a*^a ^ atl"®* alW *P<f mate i 4$ ’SR5STBI «lPfetOBl ’tpl atf aaTC «J^?ra pi aft «|1\S6M 
‘PCS, i«n^ v tli? ^unl a*fTC OT**I*fl« M I 

a. <iit ma^tia aiRjiiWii w am&as aw aarc paa?ia cacmiwi laafit atpta aw law at £tfa 

ami 45fcwiM v i 

8. ^rtr'aapia ’Ka 5 ff& ate ^ e a a?,afoata am <aa^ at*s atmipat 

ajm*n*rcmai 

<?. >a?m ^ sw ^naa 2it® «wlla'W 4 s u>iaii*w awi ^awa ama * e a at. afiaiia a^aa* 
etiaaia mi Pita laatajas’maaami 

4». <aaia a*?ft Wsi aara jn^s <wiPtmc*ia ©latwa ’rear ^rt*rc met ^ e a at afena miam 
mramamiata <w^PF^tmmai 

a. aonm% a*r e (Biemrl^aasBr (l.i) <aat (l. 2) wflasatamt 

ata 'amwamr <aafi> ^a frappr«a* 5 fi«i enama 1 a<fa am i 

•tfcam't 

a*. eiPfaia 45m IMa: 

aarc pm^ia a^^sa <amacaaarc,,s =. cm 

alPfals wtra wit eM amljf, n = . 

.-. alRiild gaa% VC = ~= . cm 

n 

a. «ilfl<e*M a>$a frrii, aw a fcmmf Mtaa ^ 


'smrs^m 

7 ^ 


SWHPqat 

mi, 

M 

(cm) 

tiffin Ifl 
WIW 
V 

«iW*w 

VC 

(cm) 

M + VxVC 
(cm) 

*& 

(cm) 

£i^j 

L 

1 . 






2. 





3. 





SW 

B 

1 . 






2. 





3. 





H 

1. 






2. 





3. 

























'‘Jt&’T CWWW, A = LxB = . cm 2 =.x 10’ 4 m 2 

V=LxBxH = . cm 3 =. xl0' 6 m 3 

i.* 

mmrnmcwm* ftfai 

tetMi: TO ^ I 

^jjf : C 1 *^ WIT ‘tfcm I C^WT *l*W 1 t <1 (W ^f^T 

cjj ^ ^g^rt ^ ^ spqratro <^zpf»i i (TPlPTt ^stTO sw(wRR4? wtraa 

FRmA'sm 

A = nr 2 

4 TO, r = *>HSsI^tf 


n= 3.14 

r = d/2, 


,4 =n 



V 




2 


^(flraa ^jrjctj £ 3 i-wwl frrc% •‘tti ft'fara ^ht : 

Tyrti = £3^3* c*f*\ *ifo{L) + o^m ®w ?wjt <o x w no 

<atfft<f - L + CxLC 

q« 4 #i :^C s fBf,’ 5 l 5 TI 


(1.3) 


■*rcwr*fBT 

i. shpic^c^m ^oji 3*33 3 R « fsww o^m £ 3 f&®w33Wcw 3 te i 

43*13 WW % 3*3 I ^313*13 C*F3 43*313 ^3ICT 4ft ?3ft3* 0*f *1 33133 C3 frtfj 

4R><J*H 3*C3 1*151*? ^513*13 <73*FI3 <5|ft ^W 5TC-W ftt3 *5M ^*CSI *M3 

(LQ £33 3*31 

O. 433*lSto1%*5l3ft£3*^C s 1tSf3* I '<t#36«^3l3l3rc3C3£3^ftc*F43sf33*33l33^to'#l33s , S 
«££<!> ■'il'u.'ol'oks 'oksa ’Iks < Wll'9 I 







8* 4$CT4Nftl4ffWTTO TOfaMti^e l4& 

<?*m «nfc (L) i c^ c>4t*w w ^q<j to TOfa to«i Iwi 

(TOi irt^^PTt wt^wdmc) i 

fe. aJH|H|%l ft>ilC<M TOR7U TOTC^W(1.3) > 1 ^<Wtf OTWH4 nww 

ft^fa TO I 

&R^C*TOBI«flWTOBniR.j =. mm 

^gl<pla t^wa c^fn ^TCSlJt, /i =. 

PtF C^l^m (7TO ^ic»i c-^pc 57 ! ^I3J), 

p =.mm 

.*. LC = — = . mm 

n 

*, 'siuw 


v t<IM-» c t 

*WJt 

C?TO 

*tii,z 

(mm) 

<?TOTO 

c 

LC 

(mm) 

4JW 

*/= L + CxLC 
(mm) 

%«IJW 

(mm) 

L 






2. 





3. 





4. 





5. 






UTO^TOtTO s 

CTOITO, A = \%d 2 =. mm 2 =. x 10 6 m 2 















»||3» lift ft* <V) 16? ^9 


^ C$ fiJ'TK ~ 7 Ki& ? 


PH 3J1®F 

(*t) ^&n>5l§»f 

(<l) siMstyH'S 


CWW*IR CflCT 5 


pp» spfiM pg ^ 

(«l) : 3 m Fg -spj 

(*t) >l(.'i) , M *TH ^ 3 , 

fa) '"fa 13 , tps ^ 

Pu>s c<phfl> t*Uft<p 3TtPt *T?I ? 


PH^T 

fa) ^sfa 

po 

_ ^ .1 _ lS _ ^ ■ L. / LL _•■ 1 

pi) 

L ■ L ■ L ■ t _m_ k_k. _■_ I_ 4_ _ k_ j_ L .a. t_ ■ L t m _1 _I _ 

<spm <wimie>i *ht ct aw c^ft m 4 cm, wi 

WIIW7 ^^iPr^^O.l 

mm 1 Wfj w? 

PH 4.07 cm 

PI) 4.7 cm 

PI) 4.07 mm 

PO 4.7 mm 

fc&a f&JI (?W <t tlc^sl ©W^Tfe : 



7 cm 

f&si ‘^r ftaf*T 


<t\ *t IbtiirDfl «lliMM 


^ 1 3 

PH — rcr 

3 

w 

4 3 

— JUT 

3 

M) — Tir 3 

4 

fa) 

_*,3 

TIT 

teumWTOW^IW : 



PH 1 :0.673 

fa) 

1 :0.0673 

(*D 1:0.763 

fa) 

1 :0.637 



*8 




tH 

1. ?Ttt*FT ^ <7Rt CR**f fe?r C^lPlWfJ CSTC^I WT C^lPPlffel 11.73cm I TO! 

^*1 < T 7 Fl *4$ ''i(S<p •TI'Q ^t'o '’ilcs I ?ItP*f T T ^®PT CT ^ C 7 ^*! ftwi v l1ftoM <p«i 

^ *r <?ito i ^mr ^ c*ict PhR* ^irai 0.005 cm viffuM ^<wRPi45 ^iPto 

^srcs wr i »f >siftn w otto *h wuu frtfr itfhm wi i 

'©iPfilta 

*f. C^?TT <K% SPPH SCUM ^ <&* ? 

*T. <K^ C*K*W ^ ^5ff C*K*W W ^ I 

siK*itn«i swfrrtf^0 vim *il3* nl^n^^?r@nf^rf*wiu Prc i 

jl _I ■ > I irt lh,!# 

n. 2q 

i I RSISIt ^ - 4 >I"U4 4^# Slfewm sI^TT ^ l 

^i “ftet'wifllw*wrfR«iwdR*w«**ittr-feroiTO^i 
« i c^p) ?riPf ^ ? 

W ctIPr ?nPf >8 m *i% tocf *nfoj i 

81 (^) 4 ^*^ CTR CTR dHPrt mft ? 

W) ^ 

i mar ^ ? 



MOTION 



'Slil’W TO ^5$ CfiPJ, PTSjjPl! ^t ^jr iflWta I 

>4Mfc 4*^fl *tf$3I ^PWSWJp SPFIPW TO TOIOT *lfa 'M'SeW'W RI3>;} alPti! STCUWH ' 5 $ I 4$ TOTC?T 

^rai *if% ^1 w** flfajj ?tPt, 'fiicifl tot, 'fiiwfl 5 i w rf ^.vbjI'R Ptor ^knioii i] 


^ vm *iifr Hw v (Prat- 

i. « *tfa^JNJt ^ 1 W ®I 13 R I 

swiHfef *rc*rc <w& *m i 
\a. &*H* « Oof* HtPf <ttM TOTO i H^ I 

8. *tft -nHPta slPl-n^^fl 'SIOT HIs-MlS-v <*iH 4 f^t;|<H TOTO *I1?R I 
< 2 \ stolSi « ’to*'® <h^u ^JWlt <wt'o J 5 tTST 2 J I 

fc. ffPlEwi* »ltait<w *1% *iHfao 'sUFta^ca* TOO TOTO *ttiR I 

‘T. ttltuiow AMm *tfol £f®H ®*l*lfa *IETC I 











's «ii% 

Rest and motion 

^»i c®wra RutijPK® 'Em c®rkt w ^sriTt? w, ft"? 4 cw=p ^mt ^fpra 'sprir 
«tht'o am ri i >ilSi> m^ttR «th(.'® capi csRit^ m*!]^ a®rc® c^WT dt^ cdR lata* w tjbti 

wkw^ cm*T «i<Hh 13‘p 13 <v wriricti rriesr swui^ ^VBi wri* ira ftw rsi 

RltaPF Raj Rt[ Rt 4*$d R4RW Pt<f?I Rslt RSI d*R, aft rnTRSTWRIsI ^Id ds dERC®w?r 
Pict i Rsdifasra sp, '5ki?i 4ffca wh ftfoswHd mt aidi Rk i w* Ri CTa i CT , 
RRIPW Hid Rt ’■KBT, RRIPM CRR Rt ^ feat * 1^1 CRltRt f% 5 ?t m*IW Rdt RSIR 

w'spnw? ■ire# Pm *o Ptos mi <<$ aimt al*r sw R^ at ^if^, ara ct 
a^atdi^amRmtRaTR^RaRR.R'iR, * 11 % $riR Rfa a# sRca aR spw afritR i 
Riaiim qRawosi amt wwiwi R^ sr»i fcn *btc® aiR i $aR®® taimd amt 'spit R^tr 
a-^l fa^«rat® ai?r®R i 

fRR ««if% : 'stmt 'stwwa matd , s(i?w ^ <rR i liicstg wlf«il Rm <nRs^wl aMR i ^ti^reer 
'“iNfliRut v *iF®^«i a^j 

Rw R3t : a)® Rot m®! a*R *(13 slPt I 

wra aimer ms? aimcm a^^ena ^mr wh Ramm cmat aRa&i sps ■=n i 

OTRBI ^ITO SGI «tWt 4SH.JIS RIPMIPBf STOSS ^5 OTR OTlSR (FtTRI, dtRa, OTRfiT a$, <tW, RG15 

mat, rrm aaRs?, dta <£$ ww <amffr RR© e Ra ms i r^k osrr 4*i«d Emm 
aajRi a^a ^aara at mar? osrr wm RR© i aaoi? rot RRaffia i mra aRa^a 
sgsri i amt aR riRriRwi rotur rurR Rr i ara ■wnfD^ i^Rt «rw?t ^ 
sgjstm, sra ^ttw rtc»ct w crstcrt ^ 5 ? wtmm aS^n Titc r ^sr it 

<^C4pRtf%fl«T ^rfwR^ 5 ^WI m at'SRWTR«H4lW -tCT PM(^ I 

sifijpJH aW ^lf^3'SIWI PI ^5*1 PI, ^<ll^, WPIT t'SJtf'f m 'PUS ^lf?C5 , *nw I 

W^?^BW’S|PftTO5 <4^WI^RSIt?Bt^'SR5«tlt5Ra1?l^^?TORtl 

■Rot m : CoRld ?Jt® tGT ®IW wl>i<p •ll'Bt'0 ms 

'stiwatpBt ^^pim ^rw wjbi 'srripr cturi aPR^t ^ R? >w wjr 's upR i w a atwffi 
^5 pk? •wpm ^ <«pr R*t> dsnkM a®<&t ^ 1 isimt 

■#t aiSaiRi-w JKi’CT ^Rf *iR%n wast ^tiw aiR'M? 5ndw *rr «stpTt 

>aM»iifrM tiiu^sr ssicts *iR%t <»$ <pi 1 'snst »Mwiit*« <n a04ic-w hiTshiw rot *iR i 






*1g|$|g«H VI 

wai gnat giwisgt *Kgft esnwt g*? ftra =n *tfe%t «r sro aw <p^ wit aw gstfriwt wt 

<fsl g$fl 1 iit W g*? « Wiens gieglfci g^sg gtjpgfggs ggwflg gft was gtw gnfggfifo ones' 
gtwtn <>^n5c4 aw g*^a gtwc? ftts *rat ^s 1 gtwl&j g?$ « sw g*$ gft <ngst ftes* 
«^t ism «ftw ®ft<.*rs R>"5 gams gtw g^sfsms gswS) Tjs^s wiwi alsls’i*! ^tw gt, <ifts 
a^®aCT s*sjfD , ll'b*il , i I w*® cS<,*is g>1»igi« S"^ *ft ge^l^R gw ones', ^eg gg’gens glcHw 

'siHiertHsi ggwtiegg cgnegt alWg gg gf 1 ^J5sfc.ggt esc® ales in-wrwg gienr? ggrstg fas 1 fts’tf 
gft aft *iitws aiei %twt egaegf grf& flense* ewg ®es ftft egoless ®is gieaw ^ ^tg^ 
wfiws »i®g^g gp? 1 *iitws atw Ktyiwi gjf&s grew ®ist test *il%% 1 

®tw war eg«le® atf^ eg, wiegt g*j a^sgw l^is ft gt ^1 ft6a gsaw aw g*$a tag 1 sw 
g*$ gft a^sar® ftis gg ww w gicger eg g*$ fttft%t sesw eg« a^sae 1 ? ftts 1 <4 ggegg 
Wie* wst asg fttl% gge® *nH> 1 g<faaw g^ft gft ass MiM «ne® 'siAwt e®iwt g*sj ®ts 
gieae^ ftus siaw w g*5^ sag g*tt cae® alts 1 eggs agg fttft%t aw g^?s gteaef 
esaest g*?s «ifegs'angst ass *ift gfti ft*"? <n softest <sgg egnegr aw g*$ awst gas gg gt 
a^sac® ft«s seawt gw ^jftt afofts® ^rfs btaftc* ga®, ®ts ag, Sasft Igor wtw 
s|ft%tt grosft war gag eanegr g*$eg* ftnft% gt *tffc% gft, ®t wst easiest wi® fttft' s tft 
gj^s gteae*F gw aifti gwt Wat g»rc® arts <a ggiftns w W%t giciflu*- w »l1^t 
'5ik’iPp*p 1 esnwt gfet asg gg, ®tsg gs wiwt t^jfet 1 

ewte gtssts «tgj gpt ^ttrtw gtws w ' s twg , t *pswi eg egg*t ^ts g*^ aft I 3 «p*tisi 'oiw 
'gfeasg gses stag 1 w gw eg tags*!# gf%%tt gw Ig^t gtww 1 ggws gtwgtw ftgH# 
ftss(^«itg w 'gg^tws aftg^g gw 1 

cgnwt g^ ^tawga gftg^g ^5tw gps »iks 1 


C?) cat iggft «tlt^ ft® >iiIttM i anw egg^ egg®t eg w gg^ <tf*t 'sis cstw eftt® ges gm^ 1 eat« 

■itfts ggjgff ggws gtw gtw ate^ 1 d&s: ^..igs) 1 

M) s%tw s^ws gifts? #sra eft® afte*nft«sw sfu sttA ingsffi ftstt ^signs fens* w sww 1 wt 
■^csgg gigigtw tl%s si^ eggs 'sug^ftH ^ fiftpgsigs eftc$ ajWfiSg gssw (fSat: ^.ig)i st^ 
gweg 1 s TOg s lfti%,ft! , ^ st^'eftgiws sstaff ^ grots giwgtw e®r aftgRS® aw gtiww 
•# 5 iwggrgiwegPrag st^gtcwaft%t? 







pF) 


# 3 T: ^ PO 


SNP? <3T-'iffi^l^C’F *WC!H£ ^j( 

IWftj ®9fR?jW ’3fj^T *^1 C*Kp^ WH ^0^ W*JIW *##3? ^Pffc ij^^f ’fiS«*£^ 

-it i 'sfcm #1 re* ww R^ssb ^tic^ %-fa *i(WM ^ i i<?wwi ?iiciw 

*tfMh cwit 'OHF»aic^^ *fSC3t^^ fivcn^! 

sws ^fis 


Types of motion 


^Pjfw *(% «# i 


*$% ; w» cwat I^S# 1%^ arcs m@$ re i 1%^ 

^l isNtc^ ere ^csi €*S 1 !Se*[ re?® *tfe¥ H%‘jei^l* *fS> i cwt t^gfe^F *iWts *f^', 

^^m^^sifri 

FF *|ffc I 4TCVflH'E*OT re?* ^ Wt OTSt’siTOf ’3WR 

TOS 1 ®t^ & *||%5V5*Pi •IRf’WII 

tffPtRJ ^?1 ^itlSfeS ckw rtftro *SP^ w atis^ ftn <tfs*i <dt Wt <|1% ^ I 

*$tWjO ^ i «^I5^1 ^f^rlw *!fe *ii% If CT* <aft «ffiT ^ *HFf FFM ftfW 

Tf^?T *lRw *t^hl^9 *lf^’Wt I 

«rt *iffr ^~m, *m ) iife f iji^rrato i^% 







<7i w *ta *Br ffiW ftfW f^p fiter 'NftwM to 

tow *rfRTO to i 


j»hH ^ ; ^iii^g Hft'i t^fM ^ ^|<j<p|c«ifi C^IPTf RAM? 

to <*ra$ *w to ft*i3te fiw wr to <m *iI%c<f ***r <it ciro <it ^R <w i 
vffbsr **rraw w *w*i c*hk*i *if%, ^ppwflsi * WDi m*i ^Ksm *if§> i 

^.\o 3tPf« rtlSJ 

Scalar and vector quantities 

^^nciT <?Sm tft '^rm ^tPr ^c®t i 

?m ^8 ^R ^t?T 4^ft> 'SfR $fCT l 'SIR 2RJR spat's TO?Tf 3f?PUr <<R^ liRsft <ua^Ja I 

ctot ^ift c^ffei Wrr 1.5 fifta, > ®l*cyi to tic^ja TO c<rcro <^fj to 1.5 

Apr 1 <r^FT 'sir to w siPw $r toi to *n 1 ft^f^fitPi mxm to tor 

TOf Rcto'Q adwil'et'i ^ I 


CTOT TO^T #f *ttf^ *I$1?I 40 ftwlRUto C^t TOC 5 ! 4^t ^fPt TOI <71 

40 km TJ?Rj ^Rjsp*! wam, R*"^ ’Iltilt M>k«ilRw* OT ij?Rj TOTC^, WRt TO<T *TI I ’iif^fta 

d^© 'oia j ^t ^alcw *c«i *Jli\j>fua C^t (/pk'il Rca» c*u?le ^cjN a^t'© ^,ta I ^©ak (TRt aiu^, R»^ R»^ wlPH 

OT®p?it ^r^fiic^r st^rt ^ 1 

TO<Tt <P^ W\ 0 ti\ W <#W ^ TO! TO *ltR> TO~ 

i> 1 'oiR<p?nH^t t^awiia ?nft 


^ I ^i ?tf*i 1 

e^»im?nft; ct wi ?#w te swt to to, ft* fiifaw mm ^ *r 

*1WH W C*fTO Hlft I «a, gjfc, TO f TOT, TOHMI 3$*Jlft <7*TO *H% $TOjR I 

"311ft : PI W c^5 ^Ipt^s 2W*f TOl «RJ ^TR « I^P ^tild 2fc?IlBR ^ ^!Ch4C^ 

c'©Sa ^iPl at®i I ^iaH* C^l, ^*1# '©I«^zi1a®u C'oBa slRla '5>il^,a v l I 


<^.b ^Il#t CfRt <71 TO « Iroi (7TOBI aiPl^lc^ CTO®I TO froi 



CWW(#«fliBt Klfttt 


^TWTs®H 


«o 


—M. _ 

c^Fifrutn 

crtsmft 

TO 

*W« 

totestf 

TO 

TO4*5 

fctffSW 

w 

d 

40 m 

■JfiW 

s^r s 

40 m 


gjfe 

V 

30 m s 1 

«*r 

v^r v 

30 m s 1 


*OT 

t 

15 8 

'm 

F^ f 

100 N 


*t% 

E 

2000 J 

^3Pt 

a^T a 

9.8 m s' 2 

ftcwj ftt? 1 


oil* illftfl fitful 

cto A i C3*ar*ift a 


A^r 



^W^TO*CTOr«IM^ »w* 


A 


4HC*I &F& *&*? A C©§u ^t^*i A Rw Ulftffcl ' s Tft 
SPPH TOt I *rtaft 4 C5t* iflftc* C^S- W faff «iPR 

wl^nrcsi 


fiftaj c^rt stPtw <*r$fl> ^ Bft'® >w*i«^t ftcfa 

^u i ^a®!cwis inPifte *ih **rci ^ fito ftc^*r 

^31I ^.^f&C^' 5 W 5 t 50 km C* 1 cm TOT Rc*H TOT 

'zrkx i ^tou ^ ftcar A otft$ffi to Mi 3 cm, ftc? 

150 km WtWiWI B C&tf6 *$ ftSTO TO? 30° C^W 
toft? 100 km TO'Tf'fcfaTOSTI 


t 





^.8 *|fa *wha ?rtft 


Different quantities related to 


II 


otion 


i pr$ a ■ 

•tsn*IW,^1% Wc*f5Mw 100 Wtafltto? cwi c*t5 
«w ioo fifta n« ti i ta *wj , fey cyfr tnt « mi "aim 'st *mt 

«$, »iftjr ^r «hjc*iwi 

few lOOfetta 



B 





ijt?r toe® arcs i mfca totrcss afts'Ss sfestos toe® to mft csss to lootoMjctcto'm 

toC® tol sft SSt SS mf® (?ft Cto 100 fsHlS ^ tto CSto? Cto, ®1to PlfwilM mfbsl ms-to 

tot stesi <Ms <m* csiwt ^ fto ioo ftttm (to? mlto aito stesi asm wes mmst mfes 
ms*Hws slss^-i «tsj cs siftfil smts srcsfs ®ito ijs^ i <sfi> ■iissfit (toils sift i mis fs'Sts 
croi mmst ^si?p to to tos $egs tot -csft sss i <sifl> toft c®8s sift i -ffsf&ftft* fto 
es tjs^ st mswiiws atto^s ®r to ssa i ^ssr. ftflrfc to 5 atlssififcsss tow mtoiMS 
ssa sea i 

csto s*?s mft tosm « css mswtte*ts msjsft ^m®m -gs^ toCsftm ijsp 3$ to sseas mm 
wwiii ft** to s*^s mft msto to* css msJStws ft w 1 

to s*?s sftaeas fcas tot sms st 1 csto s*$ a msto cae® b ®s*to rffrs 
to cse® stesi S5?f6s to sis A ctotf-'Saftoi avb «os susft swem m^K <$ 

we® ab msstsfts 5 ijs^ rc°ii mseas m ab = s ^ts^ ft® smtt A caes* b ®s ftw 1 wmi mseas 
to « ft® $®st mtes, ®rcstt ®®f& c&s sift 1 

mseSsmtaiTtoitos'sitirti 

.-. [j]=i 

sseSs®s 5 s 5 to£sefa<4®®'5tfRl®Bts(m)i csto s^s to 60 m sf¥t to ssw^siiss^ 
to ®ift msmrm cse® 60 m sfcs ftes* to cto 1 

gjfc 

sst sim, tos fcamsea mft <Sf 100 tot ^5 50 tarn® am toi ®s$sft 40 
csesse®aistoSies 5 ®itoc®gj5tocs?®1%mtft^i?ft’'5s$ft 5 S'i csmstmis mss sm emeses 1 

sis smtsiss, mft 100 fsfta ^ 50 csesrc® ats toi ft ^75 ftBis^ 30 iw am to 1 
mmsf ft w® aft mft tos ®es %s toes? mft fa ft^s ®es csft mfaam ®esft? c® csft 
g®toe*m 1 ®mtfa 3 >®i'«fme®to< 5 i®fi>ftfts>mscs®®ess®f®g 5 i*®T 3 toiS 5 5 to®se®toi sst 
sis 5 , ^ RflH> mss sw 1 otw 1 Tjosk, 

1 csc+t® mf%s mfotfi*'® ^ 100 /50 = 2 fttis 
1 cse®C® fa^s mftato Tjstj 75/30 = 2.5 ftftts 

^ssk, faj mfts <ks g® seae^, csto 1 cscsrc® fa$ mfts ©es csft *js^ susi* 1 



^a otca ’srwn ^arre aift ca 55 m ^r to? aca ^ <sa*. «i^i« 4 ^5? $na 1 canon a*?'n*5 

^w^w^'«ifaa^nmc5^cnaifttonfinrMW : 5SWf3f%n»itafli gfan’^a'SRpniota 

nftatoa ma ton asot 1 wan mot canon n»$a 'sppntom <#ntoa mawgffc noil 
n*?a iaas? wa ^tocw mat gf% nfatn nsar an 1 ^pafc. 



canon *ift%i a*? aft 1 5™ atoa aca, ^maor gfo 

d 

v = — 
t 

gfe TOT 'aiTOlWd *lfi4tfW4 TO CTO fiTO* W&R ^t TOT TO ^fl, WT gfe t^TOT <FT$ I ^TOR 

49 f& wTO ?flPt I 
gfroTOTTOit® 4 flTOti 

• • [v]=4=ir _1 

ctcto. wIrorTO toot gfe TO?iTTO, TOBf^ipiCTO ^totoswto 4rofa?rTOTOOT 
gfej TO^TO^I ^CTO (rn) TO^^PIC^ C5TCW (s) ^TOgfel 

ftTO/OTOT*S (itis"')l CTO CTO-TT TO$?T gfe 4 m s 1 W^^TO OTW>«? 4 fiTO TJ3P?j 

^gsjj 1 

gfej WTO/otws ^ot« vaimn^ $*TOm tot TO^r thht »j4c^ IwiififiSn 

^ wfp TOi to gfro (km h 1 ) TO i Ufa faoTOfcra ct gfc fitfi 

"TOT ^T km h' 1 -4 WTH «TIC^ l 

19 ^ i CTO^ if^ron TO TOCT CTO^ ^ ^ ^ 5 ^ TO ^fT TO^T 

*prar ?i*im ^'TO#»i ^qttopi Atopt^w toTOto^t 

tot toot OTtgf%OT*^prcgf% tot 1 

TOjTO^Jjf&W) *Tt TOf TOOT TO <TO><$ l^a CTO ^C 4 > f^TO TO TOOT *tS 5 2 lfe 4 TO 5 ^TTOJ 

TOtos^totitto 1 1 

^ Offtps 
^ 8 aK,»l? 5 fe= ^ 

aft canon *nf^ man caca* to®^a areaia not nw 7 ttn asm acn 6 anna 300 tonfto <w 

«iR>^ aca,'sea ma % af% aoa 300 km / 6 h = 50 km h‘‘ 1 <3mcan^gf% nma naan mf^ftcn 



’MrfRwIi 


OS 


®ia ws aw ac®pp aftnr 50 RcaiftUia ^5 «tR@a osaw igaa otfwt ^ i «ttf?fi> ^awt ^ 
®ra g® ®w ataa® atia ®iaia <aa crof < siw®e w® at® 1 

wiwR* aj& 1 ^last aR c®Kal <swfl> Rcia wtiat a*?a gR «tHc® ■&$, praa $I$R® 
*m ^55[ $4 33 RRt> *"J t ^ ^sala ®ia ix^S 4® fta> ®tajPT c ,/ i'5l 3.CS wls ^7 *i *40311 a^® 

gR at ®i«»R® gR 1 wwk'ii g^po a^® at ofta-Ra gf® caa sw® aw aiaiiaaia ®R , a*raaa 

ataatPT aRa*!*® *jir^ wrl*io® ^os I ®laaa aaa Ron ®ia n»ls '' d K’S'['(n j gR OSS s*so^> 

aWI 

ca&aRaam icj^t 32 firPrB 43 prows# aaa *trt^fBa gJR a® Ra R«r caicat >^ws aten aRetac® 
wear ■ J %5 gala aRaaaipt aiRfta gR a® Ri ®t ’■(pro® ata ®taw ®Ka £ aror Pwtoa 
ati asRmcwsacai gR R%ia ^7 cw ar5®orc® catwt »tiR aitfi® «ri%%*rt 

awa w R* at Raat alwlcrcta ®fpSha Reas wr g®®a cam vtaatR faa piRwa cata awa 
gR a® ®r Rta aai® -«a miwaca ai®ia at pm attaa mpu Re® aca i 

ca* 

*siM4 aas "alasl aiafiia <Hlal'£lfl caa ”N ata^ls 4(5 <aai 4C'iC4 ®t 4® *11(4 gjR sjsilc® I (V r, x? 

Ruiwa aRoww *w gffca R*|®i oiwi gR ca^t &rm a>$a gat^a at «u«ih*m aliatfwa ata 
Ritfg a*®, earn Rea pi aR<Ra w ®t gpimat i tag gac^a aRa&aa ata gpnaia awaift cata 
Rea pi «iRa$a aiS ate Rifa aca i caa Re# RR$ Rea gac^a g&aSeaa ata ®at ^wete afitw 
^^paa i ^®a^ ; waa •aiw pwat *iawa ^bipf caa aw «i^r a*? Re® 4®® wacaaa 

ofepsi 4ia ®ft caa i 


aR exit'll t RR^J Rta* s 1 ja^ '=iR>a*s wr ®Kt.”i caa, v=y i 


eapla am o gj^a atat >a^ [LT _1 ] 

cacaa iit 44 o g(®a law m s _ 1 1 

Mtaa aH o R 4 $$ aim i ®ft caa <awlt w*a 
alPl i Saimaa Rwia *a^f6 ap«la a»tt aatat® i 
awffi ca>icat *nia <$$ Rwa aiw 30° caaa 
a*ca Sos Rt4 6 c»i pit? ((5<a: ^.8) i pS 

sHd <|R *# 20 km h 4 ■nngRx.'s d(.»i, 

®m 'aiaai aSwica aai® am afl^fUa caa 
^ Rta»a a i w 30° e a tta fos a Rt® 20 kmh - 1 1 
aR ail^Ra. 44R ^el4la aca 
20 km h -1 aagfo®$ 



m 

f&3 : ^.8 





*38 

our, 'ok(,»i *513 ’Ilia iaa* s>aM*s 'HiSaia s.ca I -jfsak <4g eggs s'aH'a ’llilai'i %ca alia <4g {jli 

wto «nro i c^«i3i ^bi gfe 11 5 #® "to ^55 gfit'sra c^i i 

apt ’lli-ila can cal a^ja (.ac’la iJH a la a* 'rlifHRfi'S ^Ica* 'olas.'i a^ja ca’lca* ■gaaca’I gt •aaoa’l aca I 
Hc*ta tap! -jaacac’ta *iRs(l> dy4> dl^*1ia* Salas'! I *W flPli alajta *SM*llifllil fitffi Ptca» aah aaca 

7 wn«Rt^i*s4ii w,^'or^o°c 'sma® g®t®sii% eg<7w$ 332 igft® 1 *w m>iwi RPMg r» sm 

«•«* 332 WB®, fit® CTWC* 332 ffifcig *441 <4^»t d% OT£4«> 332 ffiBtg S®TC8 slugs | << 1 ^ 
Hwa ^C*R 4FT <3 ft® *4^$ «lla>la *lfaa egg 332 ms -1 gwl ■jaaca’I I 

cron g*?g gfsf Mlfc4k*i '®ia egigg gt •figs gt gfig^g giB eg$ eggeg to 

<®5| gw I MK CTtWf gfi 5®PT W5, gg® ija^ clidal gl gs£g fisggfsglg W gfeg figs 

W ssfcPf OT$ «*t ^gC-Pl gig I ’SITOf CT t>*1IC*f<l gfi, 8W t^Sltfig C^l gtgfim 
'STOWf l 

^Meg^R 


C 4 IWI 4 ^ gffi*p»|{<wr®T Wl'ftHW g 3 ^ ( 3 C 5 ® HIWsI fowl fiegsgfowl $®tgg 'ifig'i'l PlaI 
g*§g cgegg gfi gig 4i«i «ii>mi gfiig*?g ^sw i ggrgigs, <4g*fi> gtfe *agsfi caiwri gibtg miw *o$ 

gw af% 8 otiw gg gg <ttf^g fo ro fl fr g cow gif^^ egg fifig’g gsgw i filfcgggtg 

<£i^«Hfeg£g«lkmh _1 sms 4 <44*14*fiisggafii®oa'NiemgwtI 


egg - ggg gigfi 
gsfigsg* |ggg(s) eg*) (kmh' 1 ’ 


egg (m s" 1 ) 


24 

32 

40 


14.4 

28J 

4l2 

5X6 

"72" 


20 


< 4 $ gigfi <«cts cw gm eg, gifeftg egg sm 8 egwu® o egeg* 4 m s' 1 <4 ^fot egro; •*toig „ 
egeg^a <4g c^pt cgi^cg 4 m s' 1 w *4^c*l gtf% ®gg« cg?l cgi^cgi ^®g® afi 8 c gew w 
gjggtig gif^fla egtgg g§g^g giro 4 m s 1 1 4® <xum giliftg egi 5 ® gQgi*i gjgeg 

0.5 ms' 1 1 grog ®rc«l giliftg egegg g^giwg gjg gjgt „„ =0.5 ms' 2 i 


= 0.5 ms' 2 1 








C^PBI 5131 Wft 5TOH <flFl3T ’liW « PW ¥?l ’TOIBI *IIW m 

5Brc^ *Mi'«i4 ^t <it 'p e t ^^iTOra ^ttw ^.idc-i' , * t ii'6i4 , ?ta s t ^»it 5?t i to 5 * ’pra 

’WSFF^r«tCT5 TO ■spff 531I 

TO JTIPI 5*^31 ®W*IMt*M ^0 5)3IE*F ^3tf 5P1 I CWtsiT ^st 'snft C^t ^ u 55 <£W. t ’TO -TCt 
W3ICW v5Sr, 'si«.c<n. 


t ^wss cgpisi = v—» 

• ifliwp w ctpb 'ifsH'in = 


v—u 


.-. C5P& 5ISI, 'atfK wt, a = 


3J5SK, ^ - 


v-u 




^51*1 *£i*pfiJ cstsl sll*l I ifl3l ffas 1 <45 ftgs 51^ w’ls v lln , i'i(,'(a fiu4 I ww.'s^hsl •'ism GPlt 
551531 «tf% Rmmi 4^, 4Wt$ wig 5C5 55 «pls fasgt cgcsist flic* i C5*l 5ft 

*tm ^rpi cgisig 555 cgpfii ftt 4 i ot^cji ^ 3 W 555 *Rrar^ i 5 ft c^t^pt *im ^wpi 

£5t*l3l 'HSg^H 5J5 C5F13I ft*®* ftigs i wmdWNTO 5151^ 535555^5*15 551 


, __ _ . 

TOlt : TON ^Plt- 4?T TO[t I 






wr 


^rt«t 


^RRT ^RRTx^RRT ^RRI 


,\ [a]=jz=LT 




<^<P<P ^t*ll <*lff 
’TOT 




ms' _ 2 
-^ms 


^*1 'S TO^f TJ^ <m*I?T ^jP® ,y llwi, ^Pft- ^<I*J 'Q I c^lc^l <K5>S C^sf <lPt 

PiPt^J ftt<P '*1<M*I fi ^Iwi nUw'sIwi <?T ^<w ^fl v 1 <it®i I C^t 

rHi *\n h *Tt qic,^, 's|^c a n (7T >qji'lt<p <pi1 I 

^1 Slkil*! ^PTt «||«<PC^ 2F5tW <p^$] ^3K | ^ t£Sqff> 

*I?W ^ W! TO 9.8 m s' 2 WT <£($ 

<^r 9.8 ms' 1 llcvi 

TO '^rat^fTO c lTO^ (7i i#, >ife4*i, firo ^jrt^u ^art «pw i 






: «£Rsffi Wt5ms' 

^j3H C33 T3 I 

«n>rannft, 

V-M 

a =- 

t 

45 ms' 1 -5 ms' 1 

^t, a = - 

10s 

_ 40 m s 1 
10s 

= 4 ms' 2 


<3fcT >J44^!W cm 10 s ^ 45 m s' 1 

TOW, 

Tift m = 5 m s’ 1 
C*f4 C^t, v = 45 m s' 1 
TTO r = 10 s 
TO* ,a = ? 


I 


3311 lllwlts 


$ :4 ms" 2 


IlflftT tlMI i lift* 20 m s' 1 ClW £*IEI 4 s 1ST 4 m s* 1 331 llftffia TO* 

£43 T3I 


V-M 
(3 =- 

4ms 1 -20ms l 
It, a =- 

4s 

_ -16ms" 1 
4s 

= -4ms" 2 
*: -4ms' 2 

Equations of motion 

TO Ffoft TOTO TC3 iftlfa 1ft TO*1*5 ftft^ WTO ^TT^PT 3*31 TO I <flft 

>i®4*h*j«iw to *ft* i#43H i t#tohjfh mm to 3*$ tot ^ wuito iftflft 

TOT I TO TO, CT1TOTO? M WCTOCTt v£I1*5TOI 

TITO *lftd ^T^Wl Rtjjltf ^4*JjCTk! TOlWJ arH3# I : 

m - 

a = TO^TO* 
t - tSTOi^tto 


toft, 

'SflftCT't, « = 20 m s" 1 
v= 4ms' 1 
^PRT, l = 4s 

W ,fl = ? 




v - Cl? CT*t MK1??? CTC? ?*5? C?*t I 

^ ^WinPf “suvat" ’BFB <W*IM Cl 45 Wt*WWl ?Tlft ?jHt «tlWT ?lfo 

^iPrc^a^if^rai 4 $ wiraffi «nn i awwrt ^fll-wet sraft ^ 31P1 «im i ?n?t si ftffln a 

?H ?Ptd <9$ >11WJ »l'W'o 5iPfHcii »l««f ■ptfu w ?1S1 

*.8 willow 'SfUBrt 

v-u 
a= - 

t 

.*. v = u + at (2.1) 



.\ V 2 = u 2 + las (2.4) 


#1 t*lwI*i n*m ^ir^5^ 1*nr ctt *mtu ■ v>\wt ^iRc^t u -o^wi 






Wr 


20 ms* 1 ^FTt I W TO ^TCsT 2fC5lM 4SIT ^(.filVi ? 


v = a + <rt 


*U = 


v-u 

a 

-i 


_ 20 ms -0 
2ms' 2 
= 10s 

$ : 10 S 


'5||^U = 0 

CT*r, V = 20 m s' 1 
a = 2 ms' 2 

*ra,* = ? 


4>HI*jW *.8 : 54 km h 1 5s^4ms' 2 stCfTM <Ml Wll I 

*lli^ (?RCflW 4® TJ3FS} 4STC4? 


v = n + af 

= 15 ms _1 + 4ms" 2 x 5 s 
= 35 ms' 1 

f = ^+-J-a/ 2 

= 15 m s _1 x5 s+-j x 4 m s' 2 x(5 s) 
= 75 m + 50 m 
= 125 m 


wm, 

**nfcpt, u = 54 km h" 1 

_ km 54x 10 3 m f , 

= 54— =-= 15 ms 

h 3600 s 

a = 4 ms* 2 

?m t t = 5 s 

C*tt(^t,v = ? 

T** ,* = ? 


fc:<?TCC^t 35ms" 1 ;T^ 125m 


\*<t : CTOt 31*513 f^l3 ^3*fH ($U$ i*!4f& 31^ 10 m s' 2 80m 

TjSR^f 31*513 W %|CT! 44 4jftl4 4*5 C4?t 4fTC3? 


v 2 = w 2 + 2ay 

4, v 2 =0 + 2x10 ms' 2 x80m 
= 1600 m 2 s' 2 
.*. v = 40 m s’ 1 

$ : 40 ms" 1 


|*N1OT, 

^lRc<?1, u= 0 

a = 10 m s" 2 
, s = 80 m 





’^.'b ’ll'i 

Motion of falling bodies 

■ iflj? aaiftda a*tft 'si«iaia s ftw tn^fr a’ta i ^aalftfSacawiwi 

ay'ja wo ct 's«^ ! i w wta^ ata 1 aa ^sta ^ait* «iRm^ ata 

’atffs, C^lPTt a*?a tjfafto ’ala^'lta* «l(^4 aat ^a I aalf^a (,*I14IMI i£l& a»?a 'Stprt't 

WBtwS l<Rsf^ ^SJJ ?fl plSkwS •H-Si.l-ep^ *Tt£3I •HQIS'O I 

Pitetwa afea fifftrr ^ja <?jct 'araat wtft <a aa a$j ata cantat a*ssa ^ aa, ^jaafe. arffca^ awa 
awtae a*?a ^ aa i 4$ ^a«ita» wifea^n ^a«f aat an i 

ataa 3®tta ^jto ^j^tta easiest a^ja ca*t ^Paa alata* ^l%a*^8f ^a*t aw i ait*? g lata 
swrasataai 

^a«t ^ aana^aa,^saft<aa alsttata [lt 1 ] 4aa.^a^-Reams' 2 ! 

^jcfei casitat wnw g 4a aiwa ail^awi *m, 

GM 

8= 1F 

43TC3, M = ^R^ls ^53 

G= ^<pft £3^ I tiCT ^I<p5I*i £3^ 3PTI 

R= 3TM I 


3^ cwm 33, cti j *m?\ wr, Re $33® 33 i 

3 % g <*i3 3t3 3313 33 i CT^*ra3t3^fa%3Ji3tf* 33 ^ 3*3 3^ <33ti3 g *03 313 33tra 

(3ft i <*i3 31333^^3 <3pf3i3g lse* 3t3 331 &E 3 ^ \ 


*N?3 g'M'm?m 45° 'H'+kh 333 ?m&\g <mwm 313 m 33 i g m 4 
'siM TIFT 3^9.80665 ms" 2 I 1331*33«HJ’BlM*IH 33t 33 9.8 m s" 2 319.81 ms 2 I 


com 3^31 <s$$ ffai 2f5fc3 tftos efitem i 43 $ <pm 43 $ 333 

^5lJf 'Q 43®f& ^Iwi 3^5 WS? R<**i ‘fl’jOTi ft® *i*iifi t^lHlcs? 

435"5353T 3m « ^ t^T * 43$ ^F5T <3^3® t^T CW 31^ (3, 3133^ 413^3 ^3$ HlfDc^ 

C^ltm I (3^3^3^m1as?n%r ^Fa>^<er ^33 3^3 ^?33 ^3313^3 3*C3 3f, ^ #tW e 313^33 
%33%I1%T ^33 <435?; I ^53R « ^3^ TO 3lfi^5 C^RlWM WI 31^1^3 3T3t3 ^3T 

3^ ^f6 W ^JlfDc^ (Tltm I 3NOTT3t3t3t3t3sPT«i|fl]Wl ^331? <£]3^ 333 311^5 I 

3^>^o 3^53 : 35^5 3^ 3*Ht4 3jlPiPi'Q F©^rC ^3f C33 3 S 533 I ^ 9 JC3lC3* 3^® 3^§3 ^3f 3C®11 

>43531311^3 W3t3 <m3® f^T 3t3t3 3^5 3^$3 3C3tW^R3^ 3^13 333 1^f3 

C3C3® 3^3, ^ C3®K3T (33 3t3®C3 3TI 3^ I^TT 31313 3^IC3 3^3 »03 ^33 

^%3s^f 33 W «MJ C3^m33l^rt 3S3C33TI C333- 3)^!t33 3l3t m ‘OWd 12®I|1 33^33t I 

(^^^(^1^3l3m3^33533^33l333C333l3 ^W^3S33^ I 

fifhj^ar: w3H c3?3® i^n 313 m 3^5 3^3 (t) 3t^ <33 ( v ) ^r 33^33 3 ^ 1 * 131 ^ 

T 5$K, VOC / 



So 




i I^ur cat* flit ^it*im *1^ fl ft$ wui pr ^ (A) ^feanr’ pbi' st ^ ww 

(t) »M<fllfl4> «lfa, Arc / 2 


H'y'o •n^l'red i 


*rat iff,CT iPit u 'snft ppt flea«iR>-w^sisrsrci ^**im« tfni t m *ibt v«nai«5 

</$ WS h PICT ' 1111 , '5$PI «lf%31 31§ta5lt t f ^ s ^ «ll?flc 6 h ^ a 
’tfiai’i ^t g 4 >tl(*A *tjf*'* <t*$a «ll%sr fimig >iSl«M‘hjt»ii ’trait ircii 


V = u + gl 

h=^t 

2 

h = ut+\gt 2 
v 2 = u 2 + 2gh 


: 50 m \ 1MW4 m C^Tt <$$? fim w$ <^t 
? g = 9.8 m s ' 2 


v 2 =« 2 +2gk 

% v 2 = 0+ 2 x9.8 m s ' 2 x 50 m 
= 980 m 2 s ' 2 
.'. v = 31.3 ms ' 1 

& 31.3 ms " 1 

Motion and graph 


*lfftM*l f « = 0 

k = 50m 

cm c^r, v=? 

g = 9.8 m s ' 2 


i.Tjavw PNfar 

?m 'ail'^ififs wna , *m ^ ^df i ^ 

WW<\ ^ ^ I ^ ^ I <£$ C*R3I ^ '4M0*W X-W 

(f) 7- ^ <wl<w 'aiFo^l-^ T ^5 ( 5 ) Wt I tHlSigw *J31^j -’TO CT#3T 

^It^TI *1$ C 5 ?#*! C^t ^ I C^t « W C^I?T C*R3F ^ 

-W cHtoifl C^*t ^MPTt ^?It 3FJM *rf3teR313I WQ i^WlFT CWI 

^®T C*NT <EJm WJH <P^*T *1% W*lltHl ^STCI CTOI *tfc%T C^t 

to *rt i ^f°sCWT^?r «KWw* c^m ^itor i 
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CTOfil CTO® : 

*nit to, wnwt cron wi toto l^<a=Tfe <cng) Tifos 2*1^ TOf& '®rc&ifir^n fiw i af% 12 

ftFft *w to 'fll%«Fr«5 23 Piero ^raPtpo wsfiM ^?it 1 
23-TOnTOPt 



lotfl : ^ .& 


S’lcss -nlsflt's ^Pf® ’if^s , e?*ij tjs^ -TO3 <m ffejrft ftCJT trHIwI wil I <fl$ Hut C*TO wc,<pk*il 

mra to to, 32 PiPttB ncBiQTOlfi? 'sifeasiro 23 (33 tot ^nw 1 .aror sww x- 

TOTO! ’®»I3I 32 ftPft fatfTOlSt f^gffr (M) ASIC'S ^Wl TOMS £ 'fa'i CTO W#I3|?I ®*ra Y 
'=n,Ta TO "©TO TOft csPlt ’^Hpi'o vn1 'suff TOfl TO, vHlIu cTOowts ©'Gj P Pr'i^'o fiPi'o 1 >fl*l*r 
P IV'3, CSTO Y ^iTa ®*I3 *P^ thi'o 5CTI <SP? *i"q Y WW OT Fret's (N) WT <ks '41$ 32 

«||%#|*6 23 (ON) I CTO TO W, ^dJlfiTOlIU 4 TOW 16 km^5«lf%TO^WWI *|TOfc, 
(.'I'llotsi C*TO WOTIPTt TO?I t = OM <flH TOT ^!5>ei»Ho ijs'q s = PM TOTH TO I 


•* 

+■ * 


^3 fM ON 
^ " TO5 " OM ~ OM 


, tow, 


PM 

OM 


CT OP WTO TO (slope) TOII 


PftSJ TO : TOffi To TOfeJ TO | <fl$ TOlWf CS5ITO TWOT « ffi TOTO ■flTO ftw «TOBT 
TOPIC'S '^Pfa ’tf'TO TOT 2$ - TO?I CTO (S'flfD TOW TO I <fl$ «?f*ri63J CTO 32 PiPiw '=>( fvsig a l* v ^> 
23 >TOCTO CWTOI 44 PlPlcS 'flfasN** 23 «(TO TO «4? 


(«D TOW WITO TOUT s 

fit® «ito crot toR 4^4 23- 7 to crofS® 
rniTOTOttl CTW3>fl CW<FfffiTORTOWTOH23 
to ^ crof&afi) to*i mi *111 >flffi«fl^ 
TOGPltTOn CTO^A (TO 4>*I6 2 s * 14t»l MW^Tl, 



wi (min.) 







wi ^ i <?r#ar c®fc*F T *tm\ -q^flfei hwiwi c^t 

<ra(.'o *tBI^ I *EIt ^ 36 RPiJ> C^*t ^>ai'o I t/NSRJ X 'arc^RI 36 ftW? PitT*l4lSl 

^ (A/) Mte ^im(^[ csttfp r tor -h*ii«mi*i <*raft csprr *ttro ^1 

ct^Rcjuis ^fiT (P) I^jt'o RiPV© ^wl I P finjp® c^t fMs w ^t?T «itofciac4 ^1% ^5 

*wwS i^Fsw zsc Rwmi ^ ^ ^ eg <oft p ^ ^4tn ^ &*na *rrcsr 

f$m m 1 w a»nro, <o$ ^ c^m 44ft Ream 4 af$ wft wt <a*ii^ w ^ara ^rosr 

\3l5tc®i> p 9nxoz> 

AC qHI ^ 

^ = scwWNwiwr 



AC 

BC 


4 *larg*Rcani toto *§m to^#4*r^TT t ^tf^ri ^^mtpf^ps 

ED <ro ZPC %5CS?a ^ 13^f £>£FI 


4*R 



^4C 
' BC 


DF 

EF 


DF 


1¥*$ ~^'§mED'$$'m\ 

p $ faqps vtfbps *i 4 <w m 1 a*rt to ^-toi <m$m 

l^jps ^ffeps *rtCT* to $ f^ips ca^fafaTOi 
c^*t-*i»w <?Hf6ar 

TO C^Pt TOfi (TO TO3E! $*EI TO I tflft TO# <?Nf&OT5 TO WM TOI TO I 
<rt cro ^ '4Mt<w z -to aroa to (*) ^ f-to aroa <ro (v) « tot to i 
(FNfafFP (TO-^TO C»T^ TOfTOI WWIWI '3^# TO ^ W?IfT 

*H(5^rfc*wi 1^%T <Pfl1 ^ItW I PlC^ CTWl C^t-^TO OTlffeiT C^tC^ ^H 4 \ 

‘ S W% 'SIIWltHI ^<Tt TOt I 





80 




4<*n; *^<w h»i ^l 5 ? ^ri *i*jH *i*imi wHfi *i*i h ^r 

(/) 4^ Y-^7^ PfFP Ctf ( v ) to <FPlf53T #R?I (TTffi 4^fi> 

wi<M^(for: vi)i 4«rc ’^nro 4$ ^ hmhwi 4^ 

p <n$\ p <$& $*m pmw*\ i?if^i wwimi 

imoMismwG OTftt ^iS^h pm *nro i 

_ FTC*fa pm 

a = WTOiflST =^ 



PA/ 

OA/ 


OP -43! TOI 





^^^mcvr-w wiScw«c4i(Hi R^tPftfa^csi 

tof’ro: to<i ^rrato % *ra*fc 4^ *tife <ro ^*ii i 

*fl3lft :*.8 


wm 

(TO ( km h _1 ) 

TO (m s _1 ) 

(s) 



0 

0 

0 

5 

9 

2.5 

10 

18 

5.0 

15 

27 

7.5 

20 

36 

10.0 

25 

45 

12.5 

30 

54 

15.0 


4^fr ^ ^o i 4 $ c®mm ^fafirop 4^ to ^*iot ^rato to 

C 5 Pt- 7 OT (?T®ff^3|flj WI 4^ C^Hfc* 0®fCT* 12 OT^FOTT ^R?T Hlfoflrfl (TO 'Q OT ^?I I 

4^fl> T?fy o^|* $*IB1 *ik^i *ll^wi ^w ftar gf% PHh I 

$WJ : ^<TO vs(I4tf l«* 4^ ^ C*|*1 TO TOT Pl% W Sill'W (tf ^ gfc Ptf?l I 

TOJT’flfe : ^^1, fiftls (7TO,*jk^®i, <m ^ife I 
<Pk«W1 *ti3t : 

1. WT^s 1 

^m4PPSWT^0T?q^I«ll^l 
TO^T WU4C2J I 
































8<f 


=1. *fi3T -8 ^ $ftf^ »if^ ^i «ro aw>jc<w *if^ ^ <4^, 

a^ls^s *tf% l itft *lfe ^els*ls , lf% liR^a^la^s *lift 5^^151 4kH ^jNjf^a I 
v. ‘ran -<r 4 *ii%5i ?#r%!p?Tt '«n Ww w i «j aw>jc<M *if% «ftra^g ^ ^ 
*r*R*i1%i <ift «ife «rfi»£s *ifft i'rk.jto wra w«f ^jnut to i 
S>. aft «|>pf«|KH4 ■SINKS! Slfw R1%^ ll'isl va^lHI WI <fl«|i?ns WO ITfojftpl i 


JoofttB gfalMs <*W. CNf&C5 Rcdha I 

®WtT : ftf %3 to 'siR>«i>|«o ^ toj «i® gfe f^fa, ijjrg-w cspliar w*t <aw. Mt4iwl 
to i ®i < ^pf«r*p gj% ft<f?n 

^dpiilfc s ffitia cott, ott ^ffe, tfffe «ott tjm fast i 
‘plwa •TBit: 

i. ^aip^>arcfa^ww 4w Ry« i 

■}. lift *ffi$ fflCT* 25 litis TJJBI 1JBT TOsIt 5l?lfl> *ffi£ I ^oskCtt iliylt 100 fit Is ijBT I 

®. sot -Hcfe. ^li Tfugie ijfr <if$ bi$i(t «m?*t ootbi to ott ^ %sr i 

<t. «I^Rn TOT WBI ■OTWd ^ ^fei3>i| Wt=5 'SOT <?T 'SB OTTt ^ <m 'IBtBI *tlSt (PtiTJs iif 

laju^i «hi *iii*i ♦nest br? i 

«. ^i4OT5teWtTOI'&OT?I?]?«(lTOrOTI'^^T3jII^jTOTT«l'?gfe' ( lfe?ItTnCTI 
8. <aOT iswft ^ww 2r- tovii'R w w (<) <a^ y-'sawa ■Rct* (d) ^iot toi iSRSft 

(.OTlSisi w: *R! I 

V. (OTfaj <8&f CTC+IWl TO 'ail'WOT® ^ <iW. lift OTS BOT1CTB «l^ gfe iOT* & 3j^0& 

'oKtF1«i> sjj» fMsr ^8i i 

&. Rfeg aj%P5 (ft* <a^U^II? lift 'iSl'iMf&fl TO i 

jo. iift5iwsKsws1 5 wifl*iShF‘iit5i»i^^gi 


m 

■0|fiiS>|''B kjs^ 
(m) 

OTii 

<s) 

**?# = tot (msl ) 

l 




2 




3 




4 
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=1. *fi3T -8 ^ $ftf^ »if^ ^i «ro aw>jc<w *if^ ^ <4^, 

a^ls^s *tf% l itft *lfe ^els*ls , lf% liR^a^la^s *lift 5^^151 4kH ^jNjf^a I 
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JoofttB gfalMs <*W. CNf&C5 Rcdha I 

®WtT : ftf %3 to 'siR>«i>|«o ^ toj «i® gfe f^fa, ijjrg-w cspliar w*t <aw. Mt4iwl 
to i ®i < ^pf«r*p gj% ft<f?n 

^dpiilfc s ffitia cott, ott ^ffe, tfffe «ott tjm fast i 
‘plwa •TBit: 

i. ^aip^>arcfa^ww 4w Ry« i 

■}. lift *ffi$ fflCT* 25 litis TJJBI 1JBT TOsIt 5l?lfl> *ffi£ I ^oskCtt iliylt 100 fit Is ijBT I 

®. sot -Hcfe. ^li Tfugie ijfr <if$ bi$i(t «m?*t ootbi to ott ^ %sr i 

<t. «I^Rn TOT WBI ■OTWd ^ ^fei3>i| Wt=5 'SOT <?T 'SB OTTt ^ <m 'IBtBI *tlSt (PtiTJs iif 

laju^i «hi *iii*i ♦nest br? i 

«. ^i4OT5teWtTOI'&OT?I?]?«(lTOrOTI'^^T3jII^jTOTT«l'?gfe' ( lfe?ItTnCTI 
8. <aOT iswft ^ww 2r- tovii'R w w (<) <a^ y-'sawa ■Rct* (d) ^iot toi iSRSft 

(.OTlSisi w: *R! I 

V. (OTfaj <8&f CTC+IWl TO 'ail'WOT® ^ <iW. lift OTS BOT1CTB «l^ gfe iOT* & 3j^0& 

'oKtF1«i> sjj» fMsr ^8i i 

&. Rfeg aj%P5 (ft* <a^U^II? lift 'iSl'iMf&fl TO i 

jo. iift5iwsKsws1 5 wifl*iShF‘iit5i»i^^gi 


m 

■0|fiiS>|''B kjs^ 
(m) 

OTii 

<s) 

**?# = tot (msl ) 

l 




2 




3 




4 
















FORCE 



pnta RSIS') a*?a *ii% ftta art*^ »i«a‘ii acaa i afea c»ill*la> fa# ^caia 

aiajca spun asaa i >a 'aaaw attar *lfa ftaaa* <st ’jai’tPir anafcat w i a af?l« <i^a a'?®!, aa, 
aiaa d^lw, 'osw*i, a^*t's RsH>i 3a*f l*k* ^ aanta anatfS^ aca 11 

<^a*ma aii <im awai - 

i. a^a^aaCTayte a i aq i P fe twa afo ^ arreia ara aittrt a^are aiaa i 

a* swa awa spjfa ajMrt aap® ataa i 

«. aw « aatti a«a ffsta aim aap® ataa i 
8. ww'i aiwt <m» am i 

<?. afa aai.a^ja ataacaa®aaawasisia'fa!fa , f^aE®aiaai 

fe. RSfcwa afar anaw *a an aSam anra® man i 

a. 1^®5praal^^^'^aiaa3aasra1^Bt’asif%&ata , iaJM3tasap5«itaai 

v. fanan isacn afa <sn<. awa soin ■Ripsnn naps maa i 
&. masawn wt ^a « atjrt ajwjt amps aiaa i 

io. anna a^4nr.n^ an njw amps man i 

ii. n*?a afartnaafcna a«ia fissan amps mani 
j*. n^tm-^nmRfcma arm amps man i 
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va.i w^s\ qm- AfcUwd $m ^5 

Inertia and qualitative concept of force- Newton’s first law 

'sHildl «llilK.iW FRHIW *IRt «t?tpra ^ <JNC® <1$ I <4W3I iTOTlfl) ftflj, C^lPTlffi *lft^l®T I ftlft, 

»lft, Wt, <?M, ^ t'Sflf'T «l|4|sll $W>IVt«T$ CBfPlft I 

Wlfy, ^ I <sjfiRT *tft% ’F^JFIRJ ■sir«(T tJOTO 5*1*5 ftMT, W$l«l 

ftliT -sp^JPIt ft ftjBf COtt 3 ? Pnetra rt!3t? 'snw ?rt!T5 05ffl?I «KJ13T $faic* 

OTfflTt OT«to5 <?m 7RSCT nrfft ft «tm?? 45 R 'J|fe«'5l <MEV 'SlUrat OWW 

"Htf 'srorat wft, cq l^nrsr % pi^Fit ftisl ?rarcs 1 fts®? onw *11%% ^ *ntg *it 1 

'stRBt *bt, c®pn?r ws»i inrora hPiui i CTKfTf <*w ^pbt c*t , TO5»t ctrent 

ft■’HW*TCWt 0<Hst■qlw? ’SlPraT OT«tC® ’lit -Mfe-wlt ft^*W5»fl3J »& sflt*5 
<8111*5 ester vim 1 % ^wi < 4 ^ *tt stpps <5 tcj*t *ife s wffi ft nftc® s*ros 

4 w <#& i 5fW ip \$5 a®, 5dc*j<^ wro <?$ to i c#it 

<!■>"$ TlPt $Ht<P, 'SM <*lf6 TO I < *' i "$> *lf®"lPl ^iWl ’lR>*fl®1 "TO I 

^3f3i ^t«Tn?r ct 

t^^sisr c?t n ^^n?T -^ty3?n?r ct ^t^st i ^5RP«ft ^ \©it* ftrw®i «« 1 

wot ^ $*bt Pf&j 1 ^ 1 <?r c^Pt 

wystcaPn <p^*i w^\ <*Pr ^35 ^ 1 , c^t^m ^ cror 

ftOT^3T 

• ^<pft ’Q 4<pft5 ^ cBRcpm I (iTOI ffer CUW 

• <4^13! <i^c,^i» fe?T dW T Tt'Q I *Tt I 4^RJ ^fDw 

^Irornwwi 

'Q ^felfT ’nuiuo C^Pt u>^l <rat>o <p®iW5i COT ^ C^Pf T5 T^ «ra'®l 

t^Pri 

w ^ w® ^ w®t ^mdt c^ro 1 ^ 

^pi*t 1^ ^^n?r ^ 1^5 < 1 ^ ^tSl^re fN?r ^rtc ^ 5 1 ft ci ^ ^pt <ps<.*i hSIwis 










«iiwmi ^’•tStara 

RltM Wt ^®R3W ^9*t Plf^w *ftJ£ I ^Il?l * m /\ ^1® fik^ C5J7I I b«i*^ 

r 5)K CS^ TOC 1 ! ^IkJliJl 3 l1' 5 4C“i<5 ^t/S 5 *tC^*T I 0*1''© *41c^, sk*1<J 

*MA ^ i ^Ft^ftcstw &\&\ 4pm *nw hSIkw 1^?f 1 

*1% >gmj *iww# ftr? 4f*tar to 1 

«tii$ bwiwto *fl% ■pi^M ffisii*tet?i Pftwfc %<r 1 *0$ ^W ^ ? *m Tpr *««. w^s\ 1 

Pitw^ smta ^cg^^fa er^ta ^toc'M ffc^ :; 5jC^ I 

<*ra Wtfaft 'Sft *HTO «nf^l flfollRw ^OMJ ^OA »1W!U WT MWM|4 

ij^t 41 ® 1 ^ rr, « w *tt%® Wf OTfa w*t ^ *ra»r *ttf^i 

#w Sfite 1 

*r 



^tc* 1 ^wt c^tc*n uif 4 oth, ^ 

cq ^gf5c® ^ steflM ^P5t 1 ^ a^'^'Nir* 
9|f^h *1131, ^I4a crt>t« ^ats> 

^ift 40$, ^5HK*I 2t*j 

««5jtc® «hbh 

c4it*ii ^r ^jsH ' 3 ^f*& 4sjc© *itcj 1 <r c^iwi < 

R<5*ss ^st® 4W ^WraRff *i9<r^*i ^WJOS *TTG 


Wfll Tt 


PiWws 8W*i 


<ffc*tt *ft5 ^*t W[\ ftStW* *tfe 


C^ltHl <W 


TOW* ’BiTC® 


RSUWfl 2OT ^3j2J PfaP pNC« *!t$ W, C 
4<K*I fB<Wl*t 1^?f <*||<pc'® 


^itcff ^ti ^5 




h^ws? st«m ^ar <ac? ww w, ^ 
^1 ^arth^i wrer *10^ ^ 

1W ■*it^^l ff l ^»Ui ^ ^U3T CB^Jt 4W ^ ^T 



<to 


HiriRwh 


Nature of force 
^TO : 

^hRm toctt \ w$\ toctoi <*rcro 

C^fFTlft TO$3 £T®r^ *TC*to WI^^I *HTO <4TO 4W4*lCfll TO <TCTO CTOtOT ^ TOJ3I 

£T®T¥ wto tfcal'sn i ct toto^j mv *SUdiJieH 

to w ran wi ^ 

ci®il 1*Hi to rc*^ TO**f to i cront^ns o 2 j'©)'*p ^ to i st^ia S*itasH 

^t°ll- ^rt*t TO, T>fa TO 4^^R*lt*R TOfl TO I 

^flt^lft, TO 7 ! W TO$* to to W5 c^t TOsT <lt W5 vtl^s \5TO 4>$HUM 

■j»i4®w *lfor <rcm tJR> to i to^<i w ^*jt wi 

^ <ttos to to i c 5 ^ to to <rofl» toct to CT«iim tott ^itot Sh to « i 

^itofaiSha top i '5TO^ e r^TO^H?TOi 

TO i 

Tj$ft TO^ W1*f ^5lt <3T TO to TO35 «P»rf TO I CTTO TO^ TOff to%I 

'sftoi^ros toM to, ^ sTtf^o to^j toij to%i 'sftor ^r R^i^iSl to, ^ i^wn 

^ To TORT tTO^^TO* « to^'JTO^TO 

^sft^K to Wlt^nif toTO I 


%wto j ^pr^Mc^TOR^tciPpr^T wc<n<plwi 4rc^TO$e^FTi'Q i 


TO^tosto**to i c^'fi"wA TO^fDt* Ru>d Rw> Uht*i ? *jfa% ^fDw ^rortop 

too^R 4>^lk+ 

TO^fJ to^M TO SfcTOTTOTCSI «TOICT wrt TO TO I TOlto^ WWW I ^S6 TO^ 

^ClM to TOFtf TO 8fcflW TO» «IK* I *TOJ^(IWTO*K4lWl to TOM TO TOST ^5TO 

^tpp^rito totottos «itpp i 








ffi 


Balanced and imbalanced forces 

$*|31 ^*T &Kt <wii,*i Tift •st'ifl *lftf 1 pT s^n CTlCTt 

'sitiRjT ^ft ^15 >ifijil^l?i i cq^rflpfl lift l^f ^R? "toj ulcwiw *Ttm ^pt i 

®C3| PIPWOT^f CHICHI W *WU TjPlOI 0WJP3HS I MMW////// 

iW^J5l $*6I 'siMr-T^f W^ga 'OTRFT ^tt9T ft®35 fell I 1 r 

T ^ S’icsw ftw I^Hl I liflllCT ^1 



Tift $*i®$^ te ^jst wc& OTsut ^ji c^pratei 

^lrrt*T ^aJT ^^4 ^®T W i Wf silica ftiEfl ▼ 

ft^r vfetvs | drtlCT 'Slfi^ ^»I ^ ««H V.<*. «|*l1»JJ ^1 I fef 

^ «J>^rL!C4 ■iW’tOT <4^ (Sw <3Wrt ijsfil fcffi T /////////////// // 

w ^ ^bw am «iwct i toi mjwm ^S> ^t ^nr ^jlta 

f 1 

4*BT *lftf ^®l ^IBr I ^ <fc>n *3^1 c« ^l^c-s I lift? 'SMtoj / \ 

^153*! I t/ 

7TPIJ « «wl*ij ^PBT SRT S^EjFl ceM uft tHltlft d^wiPMs CTO TfWW MBII J 
lift sfepUftsRl lifts IJWIPT liflflJ SWT I SlftlSlftstS *PRI T Q 

to ^Ipw Sw dRIBw fitfl «Icvm ■ 1^ w ^Hj's.is 


T/ 

f 


f 


o 


sale® t&^3| <pw i fl^ihfE Tift c^rtc^l ftc? si ssi ^ SP 
^h(TJ ^PJ3T^JRI ^IC^I liHlPT ^tSPTS £1*15 SSSFlt 


*]\m SS1 


^13T Tift ^Ic-il CSfft ^T SfcSffi <PflW> 

'Sfttfl Sftf SS V5k*ifl ftc^ font ^E3T ^Tt^J 
^RJ -'Pflcs iiR^ s^hlb >®1uifl ftp? ^iwi thw i 







vd,8 

Momentum 

trota wroi <s osfa <71% ^ toti ^ 

^ croft $<ft 1 ^£j%i i TOrcif *Mtlii* sfesfc nffer w ft*®T ^n tot ^0t 

*>intifw RtR^> frop *i!Wta i *itfi$ ^nc^n tott tot i c^h *ni^fi?t<> 

^an^nr® i *ri^n^ sjotm ■wi?® 3^c^ i ^©^<4^*1# <*&$ gfes© *ift% aim to^q Bw 

CT fllPt (ftfi *BW ^ST ^ TOTT ^5TOT*t I 


crorr tototi ws Tifai M^f tos <<ra# *fi$m i ^ro*t tori to*i 

?r®ff^ 51 fifcUwsi ftHw ^car 4 *i®iiH*i^it<i ^ti^itTOi i 


(3TOTT ^T >3 (TORT <4GT ^sg^tTOI 

*T®, <K^>s = m 

<&\ = v 

.*. ^TO7*t p-mv 

WWi i£Rfi> C®S<T <#t | ^1*PP<TOftfTOFI 


(3.1) 


-nSl^PfiM (3.1) OT^ft TOl, C^TOTt <^pfi ^31 ^ (,-qPl toi iil^ <j-^ 'W gj5 D^t<l ^l?T ^TWl'Q '©'® 

(ttRtoi 


<fl^:^sTCTOft ^'^ s TOTt, X CTORI kgxms’ 1 kg ms’ 1 I 

1 kg^tiftC^TOTT^ lms' 1 CTOt^TOI^^TOPtTOT lkgms 1 
'SSCTOftTOTt: [p] = MLT~ l 


V.<t TOT W'^ 

Effect of force on motion and shape of a body 

^1 o*ki1 PHfl ^^t<p H^ITOOT^IST 

c^iwi croirai? f^ft <cp<mc<p fW "tor ^i*t ^ct? cw toi <$, <tt<pifE f^ft ^ron c*r 

Rt<p R><p <wl c*i Rc<p ’ll'©*i)«i ^?r i ^c^wi l^ft ^roff c®ct 

<pcs I eiwwi ^3fC*f?T TOT *ii1^ ffa TOTt R»c.<«i 'STT^TC^i CT Rc<P ^1 STCTOt ^STt ^SJ C 7 ^ 


si^jj ^9j , v5H'o 


faw sist^rt to^tof ajit^n? ^3i ^ara dsi^t ^ i ^ c^nt« 

CTOI? 








to® ots us mp^ to*i i ^ctot ^trtnffea nfe ciarA mcWfea ^sn 

■^swi 

^ W ’ll 

^t?T nsr, cbW TO[ fiNTO cTOlir Tost ftoj to** i ^eIev sFtt^ cm? ’fS %®1t dfar %tm i ns? 

^1 flwis ^ acww nMfo I9wa tm 1 


caw 1^ IBM* lisro '•to 

ft^tf rtTO *nw^ £A^mnf f%n®w fe tfertfc ^ntt tost tof& ^pt i nrife w 

toip®b wr^anfi&cWfTO^ cafe cm ante TOfe ^rifc tot 

wt«# 1 mpptoi« ISKnfr ^rttor ^ 1 


^f5 TOt3$B*£f 

TOM Wfid <W fcHW SSTCi €^(TP? 
W3 TORS® *t§a^T ^1 ntft 

<3W 3BPT CWH TOPR3$ 
1! i%^*i | TO?Sf W1 C¥fFTt WTOf “WSS? Spi 

w? 1 w* 4® to <sa 

■fl W 0W 'ISMk ^ 1 



ISiis 


TOStf TOWT %TO ^¥*f3? W3M*I 

TO^Jlft nsI tor? ^«TOt *ft iSarW? vpt ^tftwtor vju TOtssif ^ 1 t?W 

Rpicq ^i^-^jRSp TOnf 4 jH TOm ^ cat'll c^Bi &£*fS ^R 4 ^ ^c£ l 


*$.% TO 4TO^fHrtl -ftttpBI IMR'B' -p 

Relation between force and aecglcratihm- Newtoa’fi aeeH>d law 

VHHT £^BJ I *W£II 

^a to ^pr ♦■#? ^arti w T a*r <nnt tfiw tw ^ we TOrf tot to i 

a 

^pgar *flj? ®*Br sl 5 ^ ^pjtyssffe uifltw ^ ^win 

^#Wid l 

^w wsRH*TO^f w^ioe:s *r*ft t^m 

®itTOW? i ww, ^r awJEfla ¥P can u^w w v^]wr 1 

A = mu 

.'. 0 ^ ^fgw - w?v 

I^ITOTTOfff 1 °flt<ipiffi Hl 3 s^H - my-mu 








mv—mu 


t 


= ma 


Y^t, <3 = 


V — 1/ 

f 


RtSUwfi IWhr *fi4< wn ^s s^ft >1 Ml^lR><* 

ma&F 

= kF (3.2) 

<4*1PT £ <4^ *WHj1lft4 ^ I TO I $ 

cFfosiT^r 1 ~w\$ <$<p<iw ^tt ~s$ R^'G'i (N) 1 <$ ^aiwiw ots?it^jt k =1 ^ 1 

W m = lkg, a = 1ms" 2 

rn*F= IN WT^tl^ (3.2) lxl =kxl ^ k=l ^ I 

ig^sTR^fl m Of kg,^ a Of ms' 2 <^^\FOfN -W1 Wf <MW (3.2) OtOf ^QWt^- 

ma = l.F 

F = ma (3.3) 

^t^T = W x 

^PBT’nait: [i 5 ] = MLT 2 1 

llPUfc* ®HW w.i! 50 kg '5??ra «TOsl ^ <FI aamt Wt Wl 4<! 4 ms -2 ^ ? 


'sdsrat 
F = ma 

= 50 kg x 4 ms -2 
= 200 kg ms" 2 
= 200 N 
frg?T: 200 N 




^53^st,/« = 50kg 

^51*1, a = 4 ms" 2 
^>t, F= ? 


*llf'l1%*$<TWo.*i <iR5ft?FFF50N'^TWt20kg i 5GIS «tW <M I ^"o 


«tprat^ 

F = ma 
F 


m 

507V 

_ 20 kg 
= 2.5 ms 
$«?(; 2.5 ms" 2 


-2 


4*t!PT, 

NHRI'S?!, m = 20kg 
Sl^'^I,F = 50N 


a = ? 





&*ll 'Q ^3f 

Action and reaction force- Newton’s third law 

^ cerium ost^nr feat ^gt i ^ t£p*ft^tsi^ 

T^r, WlRt dRffi'^WiiltMifl ^PTT l^m I 4$ fellftc* 

adM>j<p felted <^4fD >i^IH 'Q fa'fSta df'&fejl 'ailte.l 

^£|fl> R£G<.*is , y8|$l ^3f Rc/ic^ 'HBU'o | 

felt <FT « Slftfelt ^ ^IH fe? <$OTT fe I M 

feat p Q ^fik §*ta F/^r slott w<r ^i^im 

^®raratti 

p<p^^a^w^d^fei^<iCT i 


F 



* F 


i 



fer: \3.^ 

^wiiv> Pi^gh^i ^Slsi '^m*m, f*2 = - /*i 

*w%w,ferngjf%fetftg^fet^i d^fen^ffi> wft 


frwt : 

Ttlffi* •*» 


Iwftw «rmm $*& Pfca $tft ^r c^it ifSw «.H i *fl*rar w 'Jrtfer flto 30 wr 

-«it ^ist ’snffei <£Fpft <ft storm i ^^^wtfeimi 

^^tft ^3 ^orar feftas sif^feit ^S> ^r *rt sifafert steles mm*! ^i*sw fltar 
4)tw >|*»H i 



fer : V3.br- 






o.v ^ar« : 

Conservation law of momentum and collision 

TOi^ltat« *rc]WK*tf to ^ toict ffiw wa wft 

«stOTt *I0^V$H TO ^ I dffi TO<^, TOMETO WTO I 'tHIHCTO W*TO ^3J TOI<fft«»1CTO 
^ ^Iw'^IFImj 'oilajfll ’□iws* ^I5*TT ^TWt tow •flfil’ 



OTt*RIt ^It3Tf VltC^W C*fETO*5t3fl TOTO CTOW CTOTO^tetW ft Nlt^I TOT TO® »llri*lW 'SlNl'S TO31I 

tototo 'snwu oenwi Rft^ TOtro ijjfbnw TOa ^hf© to i 4 tosto 1 ^ 

spit tkjtcTO to<to Sftoto i 

| TOK ttto tij^lTS Wi vig ' 01*1 j 4<plt faro ’iM'i vigw ^ 1^1 gtct, wro ijsjtn vwr 

TOt TO I TOPf ^W-wTSfl STO TO 0Hjl TOS I 3TO TO^f R'Slfl 

TOJ 3 $TO 3 ^J TOW ftUT TOTOt "STO ftSlfl TOJ 3 TO TOJ 5 $TO 3 ^jJ TOW 3 fiftill TO TOi 
TO I TOflrtS ^TTO ■jJlITS *st"ifl *il*i TOH Rf*^ fVtJl'B*^t I ^TOCfa TOU ^IC TO^3T VMT 

RhjI o 3f^Rt to <u'©]'£> «i1Rj<p c#il to tos <pw *fl i RKcfiu R'Slti ^ ffJw^trot 3t$ 


F = 


mv—mu 

t 


4 tfitaHlG tfW TOTOt «4Wta Rmcl » TOIW 310- 




Fx/ = mv—mu 
TO xTOV - TOWTO 3 BWh I 


(3-4) 


R» w $ TO « >I>IC3J4 *|f!V*!W TOT TO ^ETO TO5 | 

.’. ^PRT TO5 = TOWCTO *10^=1 

TOUffa mj'Gm2 toRR£ TO^'S B TO1TOT a; TO^to CTO 0W TO 1 ^ TO 1 ! CTOT TOlTO’5*TC^ I 
^4 'TO CTO 5 TO t^cTO CFCT C#t 3TO t<pltil TO 5 TOV ^ TO$ft 5 TO^Itw *Jffl [fS'JJ O.il I 


B TOJff $TO -d <fl 3^ TO fo?Jt F;, 5 TOgffre *P^H>C<P Fj TO 3C5t*t ^ 'ift Ft TO 
5TOt 3t^0>«il I fi£t™ ^@U Jjjulyilta Ft = — Ft 



f^3J : 


TOT! 0SJIT 'Q HWlfcBl TO TOTOlflt TO3II TO! 0TO « ^ITOTO M 

TO TOJ CTTO ^^TOESrTOf Ml^cs I TO! h\t* A*B TO "HB^RS'o CTO 

TO15OT v/ ^ V 2 113*5! 'Q dRj(i«lfl TOW A 'Q B *j^ltfl ^TO TOlaspi a/ ^ Wl, 

f 1= -f 2 

^!* mifli = ~^2<h 





V,-«J 


v 2 -u 2 







t 


= —m 


t 


m ] v l -/»]«] = -m 2 v 2 +m 2 u 2 
m,w l + m 2 u 2 = ff^v, + m 2 v 2 

3543, A*2B<v$ $15*1 « 3«3 *slMC*ls) 3^31 33H at53* I 4|E$ ’MWPhl 3W-37p I 

3lfif%3'$31533 «.« : 20 kg TORT <£l' : ¥l^ 3*$?t $«Bt 2000 N 33 0.1 s 3333H*il 3TO 3*531 3*?3 
'OSIW’ta 3lsH'£*H 553? 

'31331 wifi 43153, 

5353533 ai^fi - aa x ira 
mv - mu = FI 

= 2000N x 0.1 s 
= 200 kg ms" 2 s 
= 200 kg ms" 1 
$53 : 5353533 3fta$3 = 200 kg ms" 1 

aififo* Snkjrt ®.8: 43# ffl55 500 ms" 1 £353 10 g ocss 43fl> CSTfl 553t I <njt<ra '53 2kg 
313 3 I '5^5r *fsk 533 fifa 3*31 

33t313* »U*<3 £3533 fiw W*fK5*53 fia* 3315135 
’53131*13 ^3 5353s '31331 Wifi 

»!,«, +m 2 u 2 = m,v 1 +m 2 v 2 

3t m ; x0 ms" 1 + mj kgxO ms" - 10" 2 kgx500 ms" 1 + 2 kgxv 2 

5 kg ms" 1 


3^ 33, F= 2000 N 

35331^31333, / =0.1 s 
5353533 afoa'fr, mv -mu =? 


3t 


V 2=~ 


2kg 

= -2.5 ms 


-1 


43153 3T3I5I3S, 3(<k^3# PW #53* 31^3 3531 


43153, 

*tPl353, m/ = 10 g 

= 10 x 10" 3 kg 
= 10" 2 kg 

<T^C<P« ffl2 = 2kg 

®pl3'31^533, «/ = 0ms"‘ 

,«? = 0 ms" 1 



3pR? £33 £33, Vj = 500 ms" 1 
’3^553 3513533, v 2 =? 


153 : 3513 533 = 2.5 ms 


-1 


Safe journey: force and motion 

%133 53533 531 3lf$3 31% PllWl 'W5 *0gff fi331 5Jt*rgl 5PTH33 ^33^13 353153 £#15313 
W3I 31%5 533 3# I 53533 W 51331 fil53 3133153 313513 3# I 3*15313153, 3*3531 0)53 51313 
a*353t 3t 31^3® 3133153 313513 3# I 43331331553 53533333313315533 *lt^ 43*!. 33'9®5SH®®153 
Wf$® I fiuMa 53533 5555 311^3 3fe ^31 ^Pt33 3133 ®53 I 3lf$3 3f% 31533 433 5631 $f6® 33 31 


tfb- 

to'nra aataaaaai ijaa'if a^staiaataaataisto$ a^sapaptaraaiatot <aaaatoaa ,B lt^ 

®IPl Bit® ffiita CTQat itUlltM I 

®aa ’j&asata *3^ aifea bi*w 4 ®ta aif| ®itai®[ta aftaa ®ta to ata i ®awa$a- aifea fcnrat 
«<g® aft® to to, atf^a t®F, aja^s ajt&i&, aiawa ^ e*h.i*w aife^, artist «a£aia w 
3^atiaa w caeata aifo^cai afii® aa<t ®tptl®lia ®t® w tot ®t fefw ®at® ata 1 toT 
atlto ajaf® aaagprt »if&®#iM Satam ®ta to ata 1 

aif$>»hi is ^»i*i stata$ ai^ia ^icsiSc^ii Pit tr® dtta pwat ®fS® 1 ppii am ta, atfltaaw > i^ < ? 
ijto ap g® atfe i>WMM mat att> att® 1 aifea afe ftoattaa atar awt® ww atrt> ai®t® 
Stai *fP1 wtM*1 Ptfe 5TII BPR- aifea BW faja apt <5? ®ataa «|t% '^TBt ta*ft aa1 Wt 

1 ^«J 5 ^pr <aa ®fna»t 1®^<f 1 wt atl^a caa -wiwi at Itodfl ®f$a am at^ <w®ataa ^ai 

atfei 

Mlf^a i>w® >saa wuh hwi w , <afi> bhlcnia ^ «iP»«'*i ®ta atata 1 aSfla ®m ^ cwt awalaa 
aitoia®a>t®ataai pratam ct,® 3 aat'mtataaapt a#biaum ®a>t®Bti<filT>caiti>'e 

$fe®aai atf® bwiwhi w aaa$ f^iii)® ft® can® t®itnt aiffe mto phi aita atf§a afe 

®to <?Plt® ata I Jtto a% 'Slt^f Pita bat arf^ bl*lt-W Hiato a#$ I aif^ bHMM 5PW 

bl*W® 'aid aife 5WI3 tof a"j^PI »IWlRw*1 -MW 4MI 

Tfilrem 1 Emm amgg efhi agfoma fow c<ip^?t?rtoai 

«.io^*t'e^ e t^r 

Friction and force of friction 

Jaalfya #ata mmar Jim ^prrm 'ififB® 1 Ristwsi «ifer a*m ^ai c«tr® '^rmr wift pficti 

<K^a ®*BI ^*1 P*«il *TI ^sw, ^1 <Ksft Pla "lla'ca, *TI J i<itat. , l ’RPMPt a*lTO <ll<Ka I 

<spN^ ^ 1%?’sft liRsf&ntc^r^ne ^ ^ ’tf^a w 1 «t%a ^ 

4<i <s*ia 'ifSi ^ amM ^ai ara wt iMa to il%% aai RCTwa sm ^gi^nf 

■Mawpt <W3 a«lT 1 atoa itwi ant ct, toaft attost 'attoa amia *m 
ptwatai premiaa^Pia<aaaf&at5 1 Jilt^ifDaaacaiaiaisaato 5 ,ati^i«preaia 
Hla-HSa 1 a^fla *PW 4‘pfB <ira as I 4 a*r »lR>a RrlSl'o Pea* &<ll ^BT ’iPta* 

awtsp® aia i aft orcaia a^«t at «rr®® ®tapt toaffi ^ pw to 'sttoa «ttos ^*k® «tta® i 

4a>fB a^f aaa aai a^ja a^tPf caias >araa $*la Pui aHaft a*n® u>il •pcs at a*n® ait® 
®aa asjataa 3 »i4spi ato l^pa atata *aa1% aa, ^ atatt® a^a ata i atatataa# 
aappa^taaaataai 


a^a aa a^tt ato %tl® to* to aaa i a^t aaaaa afto* atat <m i 






™w 



1 ® v t 'oHn <p^fl x sc 7 ifl ftm ^u, dc'sj^ 9 *^ 

SteflT*! TO( I $H ^tPT ^1 CT*T ^S f ^Rl WWlMl '®t*BI ^FiflR© Sl^faST TR I SJTO^ 

W’tte ^S?P5 C^tCTt ^?S W^'SPff^PI 
'5JW ^"TQ «(«^1 Tf^ ■JC* - tfl53 »ll5jc<jj ypicn ^ voit 1 <P ^I5f *P* Wf ^TfH flSsj \S.io] I WT *j<p1U 

s^ ^*ij is^fl ft $©u ■•k^s H , 4'o(. r ra *a ^pn r>©» ’s’liw^nj 

Tj^^Ittl aifiSw^tfl I TJfa Wl W feHfl fttU ^ST*!?! WP| ^JI 


t<plwl 'ot'w TOC^Pt vro’tSfa c^Pt ’oih^'I 3jw, ^ >Bc^fl is^ta Ptai 

©t*W CTPt ^hbi'flo '$£% I ^*f ^t'Tfl ’STH'Q I H^>UHS ^hlt^P 'qRw*i wit© 

v$IB*tf^k<tiwi vjfclawi*tm ■to^rfIct rtw "^tin 




IStff :Q.^o 


■rfC'lfl WWt«^ : 

^it<m*t^ Tia *j*iuh ^jr- 

1 I Wfa ^*t (Static fiiction) 


vs I ^*t (Rolling friction) 

8 I sftlD (Fluid friction) 

^taf^r ^tptcr *lfWPr ^ ^ft vitror tjwj ct ^R> ^ji ^st P*Jfe ^*t i 

ts^K vS^fi* ^T zltilM 3$, R>~^ ^ ^*1 *lfe <wc© *ltGt ^1 ^t*T frt% 

OTCTfo $*1fl 'SMl^B ^>$t41?H13t ^BfS ’sfl CT "^*1 ’W ^fljj 

^t f^ife ^ i <ro *ifo ^T ^e?n i, rf w ® 

T^jJt ftfi? vi|q>njt<p ^Sj ftw lt^%T "^fltS crfit ^ST ^f»I 

(flwsj iiot m ' s rt^5 ct ^*t "^r tor : toi ^*t i 






too 

fttfilwl 4^4 

444 314ft 4*? 447 3)4ft 4*^4 441 41*14 ®*I4 to f*wto (Slide) 41 £43 W4 £5ftt 414 4t5PJ 

444 3 4*34 ^5> 54 4K4 toitwi 4*4 4pt i 

Flft*1 41*419 o*ils *i*hi 4M4 1 •Hmi 4W4I ’lOj? 41$ 3J4S, 40 1 3J5J4PI , ift"il*l 

c 4 tPit *#%5 3)6 cg4 443 *tif$ft 4 i «3 f^Kto <nft 4 Gi ^5 4344 491 <n*pit toiler 4 tofit 
feitwi 

4l«ft 4$4 

444 44# 4*? 'sm 314# tows %4 to 4%9 F3 to44 *tft9 %?»} 3 4^4 to 43 '$1£4 0% 
4#=f4»i4£*ri 

41$C4C*M W4W 4ft, to£*l4 4ft 4J»1t ctfft 4#I4 $41594 I WB 449 41*1141*1 4045C49 W4J 41991 
51414T4TC4T 41341 4145)9 40 I 4ft 4IWW W4T 4W1I4T 41 «II4« W <flto 3)40414 £fl£4 443*I1C4 
ft^fttS #14 ftps £4*1 4® 9P51 I ft"? 5W 4Wl£4l9 WI 41PH1 #£4 £4091 34 45559 49 I 44k 
414$ 9$4 44 fttfllWI 4*39 ?»14t9 441 

r it ■■ 

wHtwt 

444 3431 4*? 33RI41 341% 441$ 394- 59*1 41414% *lto9 937 4ft% 413* Wff 3 4*4 to 
43 toTC4 8l4l%9^443lI 

444 ’i^jwi #5(9 4ll>l 44 444 t[*jwwi 4lft9 441 ftl4 314# 4t4K4 5ft4*9 4SI® 441 414 31 4141$ 431 
8141% 4*41 47BJFgft 41^9 4141T4 4|OT *llto 4W 4B11 441E4 41^ 414t 531 *44 4939 4^4 44 41 
5ft4$ 439 ft*stc® ft91 4BI | C4W1 94*119 *11191’ij#9 4lf$C99 539 £4314*1 4144 C4ft 
40414 4l?4 41414 *1®9W0 3ft 59, 9l9 43 OlWlD* *14144 *lft 935,514 *114 I 53 4l3lt %9 
%I9 'Mlftlto ftflMW 3T9 913I 

'o.ii $*& •^‘ta stefo 

Effect of friction on motion 

£5137 4^4 4ft9 $*19 9^39 44*14 SSI4 9£9£5I 9^1 53t 314 44C44 
414141441% 4*1, 4f'4 r 54 *lftl4 4*44 4011 4^1 'SlfttC'W ftFito #l4£4 4£44 
444J1 ^ 44CT0'S4ICT O 4l44t54 31*1414 4RJ 4^ *0^5 iSto *II»R 4BII 
4 514134 ^j#, 4P4W 4^141 <4<R 4ft 4#14 ^ft4t to 

'qk^loil ^wl 1 

5t4tC44t{fr 

4lftg 5 1414 3l4t.4P4l44 414 | 8f 4^ 4 q i tt 4£*ft » 1l ft bW I *W Wl£ l ^ I 51414 441 
41*514 44J4% <4 4#4 4W4 4H ft^4 43 5l4tC14 ^ <4414l*5l4 4W4 4lftj4 
44»H4®*I4I 3lft 4lft4 ««rWfl ®*M« ft^T4B11 41% 514154 4l4l«4 ®*I4 
ft1% 44*114 to 4t ^1W 



16<i) : 



aaWfftwn 



[fear vs.iiii 4 ^35,^5,551 ttrara aaa a^ arcas ^ 

ft§. atatsfcat *paa> sttCT ftqta am « Uliiiwa aara'ff *ria aa -nt<iib 1 «Mtftta> i>iaia aaa lacat 
aparassaa^ i taf^ftftarara^ 1 >iai^^aas 5 aajaaB?i >aa wi am e tjiareaa afo aa 
awa^ a*ta aro 1 «qawt : ft i 5 P 3 %twiKa^n 

amaa^W 

a*5a afta 3 aa ama ■jpja^ia asFi ataa* caft 1 am ^ aia ama ww "saiea jws aa 
■aa^ataa'aiaiaaiaasaai am a*s caft ay aca a w lai m f afracaa aiae w asa ata 1 nl^afctsia 
<tw ama aaiasif a$t aiaa an 'Btaraa <sa«. <aa$ aiw ama aysia 3 aa Wa aaa 1 a*«r acaa 
aBaw acaa* a*ca caw aw aacaa wmae aa 1 ^itamiasiacaftay : asfaft 5 Faai am 
caft ay apt cja* acapf ma^s atfew gftft# ^rtca aiaiwi aaa ara 3 rit ati ai 13 a afta war 
^ t* 1 caft ay aw acaftfta sift&at aa aa at 1 am caft ay aca y*t ataa 
ala 'mfap aw ala, wr *1# aiacaa ftca*asm aa at 1 ^ ama ayst <aaa aia ate® aw am 
sicawfflla arfa ataa caiaia caa 1 


ifafapspr <aat qfaaa 

aiaaiaa aaiam aaa steam a^aif anaiawa aftia> at^cia aarca aa 1 mfe awaiawa aftcas 

fta^arcaa srcam *rc® 1 

gas ac®a <£ iaa ^ aja’at at a#ia aftata ^ftt a*ca ail^a «i% a«tt yppia yaca 5 aiam 'sqatSt 
fta"^ aaa 1 <sa aiarca aiaaiaaia* ftftfc wttta aiatiar aaa aa 1 aaa ai 13 a aiaa> <ga* srcaw astaa, 
w aiata» 3 t*M ^sft^at <ws ataaa aiaftM area aiasftca* aret caa 1 *01® a aiasfta aataSf y«r 
atasia afteasasfaca caa 1 <«,®i atfipa caHijia ata 1 

0 . 1 ^ ^PBrjpr^f 

Increase and decrease of friction 

a#=t aiateaa tnHftw §Hwa saw orecare'aita asf^ea 'arcai awi^w ayea ^Pa aatt ala, 'aiaia 
stcawca abacas .jrae aait aia 1 4 alpaca a^aca 5 #stea ,51a a ^ftt a*at ala «t ftis ^rtiateat m 
anti 


a^tHs «®H s 
waio a^a aait 


a^iaa wi <«a# a^c^ **rta cac^ w «ttw ^atw ca*t attiaat carow aa 1 aa ^fa <aasf& ss# 
suit caCTia 3aa ftta aairo ata 1 aft H^atis a^wa aftata ^a caft aa ®w awftta aattss ^ 
caft alajja aaros aia 1 »aco a^a aana atatca <a a^aca* aalcat cac® ana 1 








at®, 3}RRa Rfaj) ■s"or F llR><.'s at 5 ® »iHli«il *fCT I RRT rwI Raft J jc < ?l”t'i 'qlR^lH l bl^M ^eWs 
araia a$t aapp ^R®a «Wfor aiftpr ript i tw at ama 4 to a^a p n fe p p Rarcat aaa arer ft? 
sjflJWPI RRT aHItHM <rt*l a til-la 'SIR <f>w 'SIR Ras. 1>RT ■'R«r®s aaI c>M aMIMM <wi 

afaR SIR PMIMI *f<PH ^RR 'ssreRRs 4R5| tjbj | 

aaii^a aiaaia 


C®a,Rfta aarflR RIPFPt *|j§PPt> ataatfaPtl ®PR Rata'Sf ssftia 

aaa<4 aapta t@pp& ajaaia aatt aa ®aa atoa aftaia Riaawi rct aR i ca^at $&pr affc^la 
spot# *][(.* «i^ sgtaffe ataats sfat att i Raj®t aif^r® waft caPtPt, 'Siam at a*RK® 
araattfsaataaRasRi 


aa-iaaifts -rs ajaaR 


elan «ilR**t«a a 3 ^ RlGwft *8^ aptt aa-caalRt Rlft**R i aa-caalR\ ataatraa 

aiaiCT wu aawff a^aw 'Ron aatpn wu acaca i ^i-caai§s.RPit^3, spft amaai 

R^cat aiaRa® ^Riraa 2®R i aa-<aatf?K caaptt apw «iffc% apt^piR aataSf saita aatPtt «ttca> i 
aa-caatfilajpiR ^4 pr rpt ai>RR Raflpit aa*rca?t aiwt aap# a$a aRps arcs at i 
stfta RatiPit <4a*f& Raaffia $aa %a f^npttsr afiiap* a%aaR wa^ awaRi atfeaRaw, 
aftw*! >w.? < i'ijfi*i' ’Win ^i-caaiRt, pwi® awat aR [®ar o.iai 



IS® : ®.ia 


afcR^t: 
aiffr H ai w i 


apaia a^a at ama aii^a Bros >aa=aipi ’ja.^raw ea® i ^RJa Rw Rltfea aflat *ttvi$ awia »wai as»i 
pfpRR) irsr ast $ir at aw rrript Rito® arc® i RaaRa#? Ra ataa aptt a^iaa aSaia rw® ^ 
awari ®$ sratwaR^aitt atHi® arstc®s aai ailSaUiaBna* R*H®iPt 2®6t ®at aa caa Rfl> uaiaaaa 
at^aw'siPitBiPt'atRJB ata aw Rat.stOTa^Ra^'t aa^St asst i r®rt Uribr ^ataa ^tc& aapia 

tft® at *tiBf sp(5t aipp i ^Rta ftca ^SR ail^ at a*iat Uribr ^rsr awr^pf acs RaiURia aift at *ww4 
sttBtiGt pr ^ot pr i appiUiaBtatasRasawRiPifsiPt’^f?^ aot i ®app aasj*t : ®aR snaiPi a^aw 

aRlPttOTRRCtl 

































































'■N^Rcsm 

fits ^i® ®fti 

£®ra?tt m5® *1153 ®®i3 ®35?*t ci>® e*i3i53t 31 3i®®it;i <*15® i ®®t »ms 

3®13 ■'ws 'jols ^W^PIf skoltv '=iI«h.'» 3d ■fllt'4 <035 SI531®^t3 «i^H ^ws £3131? <.<m I <j®l <8 31^13 

3*03'$f 3^3 ®3H wi^ ^5ia 'e»i(.*fi <03*1 353 315® i ^®t ^imi 333 <?ipi ^I'a^jvii ^ppiw 

1^33 3131 313?33Plfft?3TCSBft3P®13^®t'•Uni3)61 43><M 353§5&I W®33? £?<333'3131133 

*11133 ®3I<8 ?3<S?33 I 

Hkltvf «(|uitaH 

£3 ?®3 3J% *11313? '5fH3R c t 3*33? ®t33?I3® PW® 31 *113)3?!T ®?3® <5t35T1®t33 *11 431.31® *!MI <a||®l? 
333 3W® 331 3333Wl3®?T®lST3®»l1$®l33J33l3®3il3l 

03WI3MW3 itGO 1?3& *<rft® 313® 313® 333 *13? ?13131 

»,i\8 i <4i^ suciii^n 

Friction: a necessary evil 

3#t3 <333® '3^P3t «1l®t 3t^e 3^13® >33# 81331®% $333 ftC333 W ®3f 331 <03 ®l3*t ■% 3$1 
315ft <3(331 £®I33I ftfl? ®33® *flft?t I 3f*t 3^t 31 313!® ®| 313 3*J3 C®l33t *lfcft <313 £1? 33®t 31, 
RoftH'NMM 333® 31®® I 3^*1 <3l3? 353^ £33133 <0®fi> £*133® 1%®133 ®f53® 3113! I 3#l3 3033*1^ 
*tt®1 3I3M <8 3lf®33 P<*fH ®3f 333 3533? I 3^3*13 ®OT •pWiW CH*iPi*i 3t ^13 %3 pHt.'o ’•lisle. I 
<3131133 ^®t <03?.3lfl>3 333J ^3> ®fcl3 33313 <31331 $ftl531 ®33® *llft I 3^133 ®3T ®l33f 3531®? 
<5^3# 3l%I «|f®31% *ll3®$"l 3*35® 3lf31 3WC33 <#t <S|l35 33?ft *IJI3l 3 ii> 1WM ®C3 %1? C«t3® 
%t*133 3lfifc® 3WI 3®3 4>C3CSt I <0®33 §*l®lt Pt® 3133 33^8 3^533 ®MJ <3131333 ®3 3H3331 £31313® 
33 311 erifeR* 3^533 333W 3I33K3 335® ®33® 3153 ?t I 3"®3lf% 3fe% ®WJ3?13 353T 3^533 
®33 <031WT3 33 <03^%? 3131 C354H3 I 33533 3H3I33 ®t 3lf^, £%? 31 < S 3? l ®fr l ® £3® ?t 5®?, 
<S||®l3tf M*t3® <srf®3»l 3315® <®li®l3« ^Ptlf? 335 3315® <531 313 ?3? 3^533 WT ^llf? *t%3 <3363 
331 

3#l3 WT *l%a C3 <3353 33 ®t SWI3® ®133l^53 <5tlf^5 331 3#13 ®P1 <j& 53 <31% ®153 3H3® 
33 ®l? 33, <03 3^t ?J®f533 3*^3133 <3®lf^3! 4®<® 353 ®ci I 313 <1^*1 ?14(H *rt> 353 535® 315TI 
3#l3 Wt ^®Et 531? Wfl*® 33 <03^%? 3131 ®1^ <«I|3H33 <W®r<t4 « #1?? 31*1? <?3® ®3l3 ®?J 
3^t £33? SI531®?, 5®?ft <srf%S® ’srtn <35?® <®?wf%3« 303? I ®lt 3531®% 3^3 ®?I 3^=153! 

R3"4 k 1 ®35® 331 3 w t5?t ®I?3I 3^5® flfeg SI&313 31315? ®315® Fl^, <31313 3»l53f <05® 3IEI5® 
3ft I <3<fa 3^15® £33? 31? OTS31313 ?f, <35?® £®53 3^1 <31315113 %*l®153 <315? I 

<0«MJ 3< c 1C®3 5 1t33 <0®ft 3531®% ®*031 




: »IWI S’W 

fcwd : w ' B iSt^c e »sr ^r »il?ton w i 

^r: ■oil'ml Wlft, ts'k'il vigs <Ma F^l &sl *w)(.»i Jttak’ia ‘ra -|j^ 'Sjsrl a R(.*i, F = ma 

(SWIFT m <Kg« ^511 ^CT? c?wi <K^fl aC$ g TOISWI gBTPTBl I 'Vf'gi 

W=mg I dWFTiWwtwflaMl <>$H '3^1 -^TM^BRI 

g*3rtlf% t I 

4lt«M «mn : 

1. liplWll’llfW'i (rart5®t^lf*K?I »It« I 

•*. iSRfil l^p. ->si3 Plu>a -qj^rD ^jSfcg W l 

(&. f^K Rl^m (•*!(.<*» tan WIT '5 |R>*h^ win *I1« <.s«i“£ (SRT. ^<.*» ‘Kii’S I 

8. a afa^Ht 'a^'i to 'sbr ^ gg i 

(f. isrist g*5?r $*bi g*tgt (otpi IMg gsg i 



(<m to "K5J-MW afta'l crop's gsg -spR'alra «wg ft < fg gsg i 

g*. a»f 

■n(3*» i’ews ■HlPl It*? (V) 15s? T fts 

ii <?i«i4wiigmegIB imwct«i<wiji <n^wsimrCTagTO^«rt'5iCT'#t'5tCT? 

0?) ■gg w ^ 

(*D w®t W> 

*i g^gm cgsprft? 

0¥) MLT 2 ("0 MLT' 1 

(«l) ML‘ 2 T 2 TO M''LT 2 








oi croft r 

ft) kg m ft) kg ms -1 

ft) kg m V 1 ft) kg ms ‘ 2 

SI 5 kg 'sww <5*^3 'Q*fa 50 NTO 3wbt <wi1 ^ 3.(,<i- 

ft) 12 ms' 2 ft) 8 ms' 2 

ft) 13 ms' 2 ft) 10 ms' 2 

<t I 10kg®CTOCTO?rrTO? 10 ms' 1 (TOt TO 43 TOCTO 
ft) 10 kg ms -1 ft) 120 kg ms" 1 

ft) 100 kg ms' 1 ft) 1 kg ms' 1 

i I 4 kg«tsfl 43*ft TOT 4^ft OTTO $*I?T ftci ^*j<ic®i (tor 9m | ^ \q C3CTO TOITO 

TO TO 1.5 N I toIUm* d?PT CT9TO 43 ^9*! TO 0.8 ms" 2 i <a?m TOftw *i<‘iRIm 
yn<ii« dwiH 9W tHf ^PTf I 

^) TOT TO <p!c<p TOT? 

<*») 3^*T TO CTO TO ? 

?t) Sjcft t^wi TOfl>3 4*13 2d^® TORT TO TO I 

3) * ^*lR5*i otTO>® ^TOiT ilsR'ii TO? 3lRR><p©lcq 3JH3 TO I 

3. TOBtfSfcf 

i I ^^TO^TOI?^5fTO£RS|3f 
*1 TO3TOTOT? 

8 I TOT TO « TO TOC® ^ ^31 ? 

<? I C3*lC3f TO^3 ®3CTO 3*IC3* TOT ? 

O I C^ftTQ C3, TO = TO X TqTO I 
^ I ®3CTOl3 TOC® ^ 

VI 3^3 ^ICTTOT? RR>^ SHTOT^rtcTO TO t®ft I 

b I 3^3 43*ft TON%4*03- 43 TOre ^ 3?Q I 




'Q 

WORK, POWER AND ENERGY 


pmtm c*imt m i ^ 

^<ntras ^ps ^\m <?$ wift^ wi f^a»icH<j >ucbcsi »g^ ^ ^ 1 i&i 

'qf'swsi <#u* c^R ^ wr i f^jjflpt ^1% *1$ i »M*f ^a - «rj ^jcisf <#** 

^ ^sjtft I 1% a^jm 'sihj^w ^5^5 afta *i*iRwfa c^ *i&a < if^n c t 

\Sfm | ^ ^WJtW 'oil^fil ^i r 'stas '^Tt liPfc 


<xft^«ota *ttfr cfCT^flrot- 

^ns 'Q *i ajwit ^sc'o niaa i 

* 0 . 1l rt^ 'Q "iRfr ^JNlt ASIC'S V H*J^ IVils too® ’■’lias I 
8. $«£*f **%* ^]NTt rm<j I 

<?. W l fo+ * m< RWEHM »ffeg SKH ' >wiyw *TOH ftw W 

*h?r i 

<». i1%sr yti^sa iiw ifoi P^jvjw^^’T^'inTO^sw’itsRi 

<\. "tfor ^»rsjT« i£b *i0ctw?i suwj owa 4M ^wit ^ac® «rm i 

hr. Sjj«*1 <p|<Ia>W 1 *t%3 < Pl*J"PS <U<«J«I <uM)l “MI'S *IBR I 

to. ’•tfos ^Rt« ftim <j«i« jumh^cti 

>o. ®3-H%9 •»iH^^JWJ t <pat's HIs^ I 

bi. •* H'ol ^]MU •9St« ’113^ I 

H. •»<n^'*i *iforw ^si® ®tm i 




8.* 

Work 

(*H C4tC^ 41^ ^^^11 fastCT 

4 tw < 34 fi> Rc*ln ^ ^*t 4 cn i <*iwi ilwlfih Jital^l ^c*f 44 fi> ^Ptt *iUflat Rwi i RR ^®iw 
RR ^sH 4 ta 4&CM I £4lMl CijlCVs^ *fR *fte*T 4<¥>fS CHl4l C&C*\ ^Ifl^r, 40*1 *tl£M OltlW ctc *1 

nen nNCMI RR ^°UM RR <wn wfallSw ciRcn cne<lt^*i «iyj>4 c*ifu G9tC®n tlw c^MI'si cow 

cw i ?wRm ®<w <$«(wic 4 4Wa m^R ftw Rwicnn ijR>w R^ ^^rt ^iw ^nR i 

^Ic^HiH 401 <jc>i ’TO Rtn nR c$c£ c4cS Rc>®h Rk 4 CHl4lfl> 4R cijlc^n i>ich o&c^i 

TR5\ | RwtC^ 4ICBM ^ ?*hRm #4M 4ICBM ^e$3 C&en Rsjvwi I qi*1C«l R®tC^ 4f®f 
^Cvj> C’|C*1 nPT 'G "'Sin ^ItW *15H <$140$ ^n I c4lC*l1 <J^< T5*m C4lC*l1 "4*1 l4*Jl 4ta nR 4*^f£n 

*m\ wiwa IhhRm wim* 4tewn 

cws i *tf[ ^ 44 «r 3 R 4 cW *trf$ c^cm, aRentRstn cafc c^ atm* 

Rt^H 4dC^ ^jlR I 

RCRJ ^t^^C*!! RcmHl 43t al4 : 

(4) 5F®a <44 *UtC4® a$ ^ Ren *TCn ^Rcn 'a^ I 

W < ^rt^f^8iR cSRotst l^teir sit^ «nc«* f^tsi ^ic®^ i 

(*1) % arcfi i * ffl m w e ? RR Ren fr ig Sfr i w, i 

oo c^S RR c^rw tnmc* i 

w <4^00- 

^C^car4l«r W^R**? (4) <4*R(a) <4* <WG4 C4TCstf 4t«f ^nR I 4m C4tCitf fc^CS 

nr Re* w®at < 44 *nn cne*w*tfen Res an aenm4nc<5 u® i 4inat an sfcmn^ c^rr^i 

'5H4t^ 104OH 4^a *t# | 4 WrCTOr^f^TI 

^R isjw«i RtfM tlR<? ' 5 fWrt ^ Ren c^ic*il 'vwn c»ibo®iln ^ci-i, ^en RR <w^lH! ^ Ren ^ 

«nent cnR 41^ "^ne® ^en "nR RR ^ •'tHHI 5^5. Rb , i , « a iisi Sin i 4tc^n ^I5^H R'ifl ^»w? 34 ^® 

ne*fn^m «^ ^e^n ^ 1 c^ie^n $•» 21 ^ ^ Re^ ^n ^jne^n 

ittt ^ ^BNn ^ 1 ^snK, 

4T«f = ^»r x ^e*m Rc4 '*(R^i^ ijn^ 

C4te=n^n F^ sn^^^n^^e^Ren'^ 

Tjn^ ^R^5T4Cn (I&UO : 8.b) 'OC^ 4l’8T ^ W, 
r=F5 (4.1) 

fleers c^ie^t R 4 1 4t«r «appR c^m* nlR 1 

Mv*n ^ : <p! c«r?q ^c<i "n*T x nM 
4l®f = ^*T x Wt = W x ^n*t x Wt 


. vr\v,- 

V t. 1. * • •. 

LL 

«L • • • • • 

a. 1 • I • 

V V ^ V V ’ 

% V\ *'. \ \ 

. •*. *. 4 \\ v 

-> 

••..VsW 

S. *s \ V\ *• 

s . s *■• % . \ *% 
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f&tfl : 8.i 






■w4R«h 



TO«I 

“TO X X ^ 
TO'I 2 


2 

... [W] = = ml 2 t~ 2 

TO*Bf 4?? :^PRf <«4W ^^3 4?? to t 1 * TOPI ?ltTO 4?? •'UTOTOl CTW^TOB 4?? 

(N) 4??TOIt fSfi>R (m), g^?TR^TO 4?? ?0 RSlR-fto (N m) I 4W^I 

TOtTOI ^*1C? J SPOT TOt TO I C?IPttTO53I®«H 4? 1?l@iR TO SlCSlPfil WTTO^feTOB 
to 5 4? fiTO Wt ?U TO? 3p*l^ ?tC«R TOUto 4? ^ftTOII 

1 J = lNm 

TO TO TOlPfit?PI TOJ TORI TOt TO TOPI P§ TOfC? 4PW HMITOI?PTI 

4?fl> TOBra cBRpm $*13 pic? cron® om to TOstTO TOTO ?pb aro? to? to *i®c?i 
4WWI TOTTOf TOC?I 

TOTOTOlTO?PITO5?PI?!ft , #3to'TOTOTOPIP$TO?C?'?PraftgC?l?|5f?PII 

4?f& to$B TO cror pic? cTOpr ©<i5r ®iiwi ?? topi ?1%TO tout %c"*i ?!? to i c?rot, 4 
croar ?1%TO to pi to* fas?rt ?ca to TO fa#5 to 5 ?s i 


*ttfTO?TOlto 8.J : 70 kg TOTO 4?200 m ^TOIBSTOtoTOPt to ?® ?Wf ??ICTO? 


TOatto, 

W = Fs 

= 686 N x 200 m 
= 1.372 x 10 5 J 
iSTO : 1.372x 10 5 J 


8.* *t% 


4TO*I, 

?toTOI,/M = 70kg 
TO, ,F= <ul&« TO? = mg 

= 70kg x 9.8ms' 2 
= 686 N 
TO*f, s = 200 m 
TOf, W=? 


Energy 

*1% ?Kpt C?IMI ft*? TOC® ?t ?l? ‘rat's ■’TO R I ■qhlc.ns t%B *ft?Bt BR7 SJ0WR ?a I 4 R>R*i 
'TO? ft (71 ?l®t ?R TO Pi’ia ?cs TOTIPRI *1% B1C? TOT 18*1?! I TORIIPT TOB ?I^TO PIC? 4 *lf& 
TO I $f%PB ^8 W"lfo ®HPl I C?lPTt TO3R TO TOB TOJ *ll^a TOWR TO I C?IC?t C?tPft TOST 

%i^toto ^gi tob t+iwifci ^wiR *<1% to i too "if^TOre *nc? i 


*1% TOW TORU ^ ? *1% TOW CTtPTf TOSJS ?W ?TO TOT^C? ^C?l I PI TO? TO? «pat® 

TO TO& *1% «IIC?, PI TO? TOT TOCS R TO TOO C?ITO *1% «I1C? ?tl 


TO3I TO? TO £?IPTT TO?3 TOO *1% to® TO?, TOR TORT TO TOfffi TOIT fTO? ’S’HI TO TOW 
?4C6 *110 4?t TO $*fil TOT TOtlTO ?3IC® *110 I ?1TO TOBIt TOR C?IWl TOSfST ®*Bl ?IW ?0 < flft, 
TOR TORI TO ^ ?ll^ toTOTO TO PlM ?0 «llf? I 






creiat a*?a asi® rena re$ft a% i re® rert ana a%® ®a*n caw , sri mrera 
arei re rei® re^ffi >ifoiifc ct a0aia asi® are® atra ®ft re<^ a% i <?i^ casual a 
atlata are ret ®la retastisa alaaia caw, ^paK'1% « asitre alaata ®f®^ i 

rewta, , y'® re® _ ■sjU» h% 



•il^s irea 5 a rewm 'ii'w reft <4re®t are ^a (j) i 

ft: 1 a 1 ®g aare asi® asre ®aj realwa fal®^ retire afija arewa rei caaa * 1 # aaa 
asai® ret ®ta a%a aiat®a aa i ®gsft ?a<j#as aft care ®mt rere * 1 % aft 1 ®mrcaa#s' i 5ft 
®ia are a® a 1 % fstft® ®ire 1 caret) ®wma aatre at Saia Sfrii® cafa afea a re ®a aa 1 
rerere^tftasarere mire ret ftsjKafoasrcreRaai caw amraftas fifom awtia ®mt 

amraPta* *1% aft 1 re 5 tjftar awt an a&a awt fccs am 1 aaa Pftl 3 mi 4 H^ c®ist ana at ®ii® 
®aa PrEsRa *t% M® atr 1 

a% ®n§ reft ®a^ af%*ila 1 *1% at ataret ®a^ ®sa ret asgta 1 area *1% atta at?ft amt cares 
aft, a® a% arc? reft ataat ares aft 1 atfraas a%a atffftre amt retreat ares a# 1 ftfa 
afoa atarert atat ^are, amaaaiat rerei <a aa i ft oi aft aiatfa fan areai caftftf&®tta ®mt 
a%a ftujw fftret «ftcaret a# 1 aat- aiFftia* *t%, ®ta a%, a® a%, areaa a%, cstm* a%, 

Rijsa%,sWafi® ®%,PSifiaa% wtaal^i 

a%a aairei aiaisafi ac® aiPsi® *t% 1 casual <p^a ®a=aia at af®a ®iaia ®ia are ca ®f® faft® 
area ®ire atftaas a% ret 1 <tft a^crea amt aifraas a%a ^f 6 ®ta- afea area ca ®% at 
at®a% areaa 3 areiaa s reacaa%' 5 Tla®aa%<ii»|ipnfreaareit 5 apfaai 

afaa% : ®mr llsiaft cam caare aft acres w f&aS aa ^Strew ®iai® aw ®tias $f£ia Plot 
re 1 carett astisa retire re ft? ®fti« arer aas rei® atai fit® fp? ®ta at a«ft angt aia 1 <a 
ttatortywi care caat aia ct, af%%t a^a rear aft anas 1 carert afe%t a*? re afer aar asia 
aata ca ata<tj ata asca isicas a 1 %a% aca 1 


ftta aat t caiaia rent cUficaa at oscret ®aa ^asf& are aia 1 area ataca ^a^ 

airet a^ ata 1 aaafttas i«t a^^a ftia re ftcn ifttaa re 1 


a»?ftafBiat«reasrecaacasa? cstasia wtareffiaWlareni re® re to are asaia re 4 r ssat 
aW% amar 1 ca rer a»?cas aait® am 1 

casitat i^ia a 1 ?!® cacaa reia are re al®%t a^^a caa are ai^ a 5 ?!?!® rea a*at 1 
re 4 reiaa aorta assn® rei rei a*s»a Saa rer ret aca 1 re® a^1S re® reia retire reca 
reR <a re® a*?t® ftcre ®at atrei ca reaca aare ret a^ af%*tf^a rea#i a*? 
PMfec® ®wm ^ <a affona re® reig asat® ataia 1 

areatas.m ®raa«flasf&1»naa^5aSaaFaaaoiiaasgiga»5f&vcaasn w sreti aatatas.^rea 
a^ft are ■fttas j ® 1 %as 5 f asca 1 a^ftc® ^ caa ftc® res asiaft a^?a al^i% 1 










1^31 8.^ 


= ^lx Wt 
= F x s 

^t, E k = mas [v F = ma ] 
(V^, v 2 = u 2 +2as 


^t, oj=— [ v ’snffi <a*t u =o ] 

2 

,\ E k = \ mv 2 (4,2) 

’|R>-1& = yX W x (C^t) 2 

^isr f^sr ^*5* w c#r ^?r^ w c#r <44$ e<rc*t 

^1^1314415*121 &M® ^1 fiw*r 4U1 Wl &t45 ^ 4^ <#r 

*e*i 

*1%-[f% C^m fr’BT'e 4EJ1 44ffiJjl44=1 c^t t&m 

cwi*K4 of ^ era c#r ^ ra £ Swfl> ^ c#r C4?t i w^rc4 ^rans 

4tsn 


HlRI^4 8«^ : 70 kg 4WT cA^Rum 1715 J <414*5 ? 


£ t =imv 2 



v = 



2 x!715 J 
70 kg 


= 7 ms' 1 


4^, 

^31, m = 70 kg 
4fb*tfc,E k = 1715 J 
C4t, v = ? 


^3f :7 ms" 1 








cMt,^ ‘‘IMS "31 

cro& w*io* Mtcr i *W3i $* 

4 *i(3t <m i iNutfa tott 1 ^ 

^*f£ ^l 5 ! 1>H 3>Cfl iSJST ^ *H\ *0? 

^ ^!«f <wjt« *tfCT I TiHijHftfB 


c^T'fte i 


#f flNW OTFTf i4 


4*rfl* ftjr, P(3J ^ tipp zJ1"« 




3*^16 T$J5l^ *Jti " 5 TEB C*f®l C^®?? rW ^Bf 
©Frts ^pnr ^*tw isu5 iisir - w w *b 


Wi <*gt«» «wi 
<*k*il ^VtW TO! 


^t ©w^m 


i ww 


m TOW C^ICTT 







(4.3) 


/. ft'OS "ll^ = 1 S'@M X SlO'®! 

- mgh 
:.E p = mgh 

Hli = ^3 x ^31*1 x \5 r?'®I 

Iwm%3 *fim ^ ^5t w C#t ImM i%e W(#^| 

fw *1% §*l?T0 pF&T W I ^Tm^GSpt 4« *1%^ ^5 <mPt ^ I 

m*^ mOT ^ mtW mrorn tow wr mici *ro mftw wr 
Pto® ict i cw mitra $*m «nm msm **ft mm w^*r mr 

HW*¥ 8*i® : <k^s ^ 6 kg I tiCT CSfT? 20 m Surols ftsm *1% W miCm? 

g = 9.8 ms" 2 


E p = mgh 

= 6 kg x 9.8 m s 2 x 20 m 
= 1176 J 
•w : 1176 J 

8*vo *|%3r SWPT 


4^, 

m^jm W, /« = 6 kg 
^®t, A = 20 m 

g = 9.8 ms" 2 


Main sources of energy 

<*$M& m6nm mwrt *t% mpt ow* *trcm mr i Rfintii w mwa mm i wi 

Cfe«TO mptf 1< f%m RsMftfettJ CfIK ^ I mUlST 4|lCHls|IICH4 ill^Wsl 

Prm ftm w?m i *1%? aluile?w *t%t t^PRT ^ mmre l Jjfl3w> 

fijfaui mrnrn w m%st cmrntm '®Hii^ ^ mtm m%m ^<sm m^i i4 qmiwu mm^r mm 


sfcmmrm i ^rnmat aft ijjft sim wf ^ i <n ^e 





#r® mmPf cmtm sit*® *!%« mfem fttmw Rm(Bv-> 1 



mw stm crnicmrmr 




'=niPw<hot Tim mmm 


^whjiS fi'fei c*iPr "ifei ^*m 


^wmwwi mim 7 *mem <3 <r 
rnfam ^u : jRw, msm 


mroPm^smi wwffo wr ^ 1 ^ ttffc ^ *m 1 Pm ftjrn « 'QSkhh 
'aiift^M « ^jpw c*if% R^\&i 9 m 1 it it^ ^1^0 ^ ai«^iI^ 

mrc® ^m»i 1 4 mm * 1 % ^?im ^7 ^miPi sraw 1 Prf%$ sro? ^iRm^ mrot ^rt^i 

^ RWbHI ^ I 

^ ^if^5 ~$m wit, cs° t« ai4R>^ 1 wit, es*t mi aifR>4 «utm 

*imt mm mr mi mrntmr w «mm wt mm 1 


Wit : 8%?I 3t3T 331313 alalbf* 33tSt3t <aPt I Wit 33sfit £«f3 «W^ I ^8%® iflW 383 

30335 8158W fal I f3f%3 81ff®35 f38^?t 3 *Half34»8lW 8TC^t 8)55t 3t 35|ffi JltfSa fir<5 5t8t 8U£ <33« 

mi® 31135 1 8 H^t *iw « w ai^uiR** aR^cn* wt wi® ^ihoR® 551 wit -gjfecsr 3*113(3 ®ia 
ami 3131 <aft <£Rsft'stfe oiftfS 1 ® ®<3 ^iaif 3 to« <u<&m ^iwte wit <?(ct ^ aww% 
aatf fctaififa ssri <30331 8 iaj aura cw ajm, 'snaasim, <adR, «uit>iift 3 ii, t^r 1 stigtassrc® 

'O <1*^1 tl $$Ft ohlt-a •?{i»il sjs^o ^31 3>ICTI ^stIs 8813 *))s«ls 1*1 ^)S 55381513 t*wj| I 

5418(^8 CTOS? 8813 (581313 Wit I 

wit stfa® f^w, oppga 8813 wrn <3ffc ^Pwiom <$rat fitfaa w i >4$ <$mt <3fii® 

^Rta w i <3$ <4Pre al^g <p ^*t, 551 .jtf« atot taia m ora cwr, 33 *ww 

*Kfl <33tdlol*i apjot <818$ 3?n w 3$ ara OFCTII 

aftw cs»t s a%a wh aaia afimt c®*r at cadjifilaia i a&na awls cadiiPiaiPM amm 

5 W® anaa*! araa 4 o&>a*i cara ara 'srtsPwa aBa*a ai<pai a^aft <33 amm aorai 
ladjiPww < 3 ias R« 4 iPi'i <®a <atijia, am amm teas om Pis, cwiPft « rniaitaa mr aja?® 
amrafim am aim ■3131 a( 5 mwti ^laifit %aia <a(Sna 3 ^ <a$ 1 caijifiinm caias aton am am 

HWN fl*PH ■jRh *1A£11 <3*|CTII SJ81 d>®PH, apK-sidSIji , «pjHt*i*i*i ^wjlfr I <381®l (HdjlPuilH <8135 C'»l*1 

aa aiaf 33*3 aata^t 1 <35533 win am 3 i^e <3? 53a amm ^mifit ftiata 1 <at|ifiniNW> aiaHa 

8*11*1 amm s.c'ii 'S <ilPm«i» *lli ® < s , 1l>i*i I <*RjlPl?It*l <iwlt oulfC-i ’■I'f I ifllfc Z'sIS C8ljt g 

siPmmfid'll suffix'snrac*idir*iw?r^8M3 isw.'sifiiW'iE'ia'^cwi ijsaft.cnfljifiiam^c»it8 Mgb 

cist 8 Wt*Bi toj Tifira £®®ri ^laPiailg ■gjpt ’stiw c«K 3 s % w ' 5 W ^1511351 wm 

8N«i+ PWit *atd Aiw *iwn «*iiyt3-* ai% smi 855 aia 1 awwR* 'il9«fiw5i *k«i <a?it ^ihi&a 

33 ! »ifirei (sor 1 'sii^c-m 'irawt aiMf i «y(ii<i‘ ^wt f^i 1 

8ifl%« *ijpi : aiffa* »nm *ti^a *iB®w ®«?ii ftw? w ^wiw« sn$f&* «moi? ■qj^ra 
wwi ^5 OTi'jiTiiroe ai^(%3s «tnt»i3 1 Pfit ^ewhut iaa wri im 1 <iri 

3mm a*tpra ^wfii 14 mm i 3 tsiiwn nt^m 3sns? 43 wrj 3 mm 1 3mm rncra 

«ra3s 3m 3513813131 83133 3I4ICTJ 55t8*l% ^<!8lf^a 33 <03^ 'St <8135 W t^T*. CW5 ®33lfm 33 

81^3 83’t 33331 313 ^8^ PICT I ^3®l3 ^8 833 3ra <8135 ^ 5)33 (StSPIH W 331 ^%3 
WW as« 5518 « Ft8 <3 33133 833^3^1351381 <8(fil(»WI3 ^ <81?Pe aiff^-t* 833 8t03T 3131 
ai^Fs-S 83C83 3313 ®8I813%83 8331 ^ 33*3 8%C35 #31818%« 381^11 

§8<a 8%3 CT ®«3 3 TO K^ 'SIICTII53I *MI «81 3l^<38 *l%3 Slftiff ^St Wt <fl«JJ3Tt 'J3 gj® ^CTI 

313HI <5^% 3^313 0535 W8t 3t'®lt® 35QI ^1 33531«3 <333 35?13t, 8fitm <®3, alffe^ 833 ^ 
3533 3513 ^R> 3)0533 33 <3W3C3S 333I33I3I8I 3% 331 331 Wt *t%3 %3I ®«I33 fift35 
31^3 I 4 33 s ! 8%3 RaSlt 1 ® f^33t 01 3^1 ^83 3J3^IBI3 Rt*P 31^3 31^8? om, 55131 3<3J <3m*l%, 

atfit 8313 <8135 am 8%, <3rnm-55fti 3%, ^-^1% 8%, 311,8%, 8icai3i8 ^«?i8<3t 83131 <3 

®33*lCTIt 3mmF 3T 8«I8-»I« 'Jjrfa ^83 I 355fit3 ^3 3ICT1T <81® 813SC3 5555fit3 8^ 

<3 33*1 <8<35 8%3 3313313 818313W 3131 5®l^ <3^ 33*1 ^viw 33I3313I8J •ifes %*?! 331331 



c%*t%: ^ cstw ct ■tsTn'^ira gw i 'sjOTt wif% ^ ’i%a w 

*tf% ^Itbt W am ^ <3FtCTWt «s|OT5ltg ^ (?H3F 'W ^ ^ ■fafl'T '5GI$ ?5& I <3PM 
•TO'iM q|d4 b||<M| ^WllH (Wl, ’irf^W C®»t, aiffo* 5trm) «H>Hfl wlsMltf i 

C<*FP ^ fosHt* »«|»I0 ^WM CTIWf ’J+lMM ^s|W I <^i)IW ^jtfg 
•WiHil <miWi SRT 5TRP ^PTH TO ^TO «I<W«H T3I51 m ^'^t‘1? ^ 

^r^p^Miwi^mi ^ ftwiCT *fi^ afi^wi-w TtretCTj afejpPi® tgj fcsi ^ cfoRjSr i 4i$rc® 

<natwsmn 

RH OT*t 1 15 cm 20 cm <3FFm tj^t <£wfi> srf«t « <«w ?RSlt WS TO i 
T#rfto ^<t g*BT *fBI '4MC«M H^SUf RK® ftw ¥it*lil TOI TO gWSBI $*l?l 

^tfflww w i wiw ¥|»BSBt ^wlfficjs ^t’p ^t ^®ir get TO I 


%®g «i <M4f$ <tsra ^sim -west ^n^gi ’■rj, to, ’jroro ^iw otI?pi% 

to?r ggi ■sir ’jfa* ’5 B ^ S W® rot ^ toito to to i Rioit iBrog*! tos - 

ctort TOfeBi l^ia, ctor ^ro Sroft i 

TOtf^ crM*! ■rtrrri toi £s§ m ctReto i fcqprtu rph 4? teas 'sitwr a^ <a 

CSTO aTOR aiTO TO I Mfel (MM TOT TOS| 4 H 44 *«!(.*, | 

1 I ^§R ^nstCR *1% aTOJKSjl TOT <fl CTOTO?RTOI <fl TOT ^f§R fcasfc gjfifa <RIRI 

■^i RR>q WhBPw <rn Y ilR> ctsr aia*l> TOTOPflSn, atRl> csft'a, $prc®ftgs a1% OTfepi^g 

TOIOT TOlMUlR I 

«I «&||M TOlia* £W« CaR*^ >11414*1) «|W4 StlW, TOT-atl^ at 'MRKH RijIS W 

RijJCM WRsft WlllWl I 

<)<^IMfl ^%I RPIt <f| »|% O-KilW <#WI 5WW1 ^ I 4 »I% <U<(^IM RaCHd 'SIPW 

ct? *ww5 n*i i CTR*t%g ftn>n -stmig c^l ^wmr 1 4 'tfog ^ a5l»r$ * 1 % 

#Rtn RMiRd fesrcg ^miMii *hii+ii 1 

(slPw H(is ^ll"os) 

«n^ *MiiiHi*iwi ifei 'spo^sr 1 «nftg <gi® « ^«tm w ^mr 1 

a^iR'i »n% on® Rf%^ <mih«i * 1 % ’sncR cw * 1 % 1 aifqg srr gt m<«i4 gsnsr 

Rfsfeg (?i 'sf^«, gt f^r«, gs?n ^ <pn 1 (3fcRi srnR^ swot 

<sr*iR‘i.j'< *tf% ’Wig ^gT 1 sRlH® atf^g tai^w -so^Rig w ®«?iRpra 

a&gil^ 3 rr 1 *11% igicM >iric*u Ui^i^ wwiwi 3311 ^ ^nf 5 ^ 

*1% « (Fl’WHil W«BI ^JUfH ^ 1 









mift® *n% cgi® rtw 8 i 1 %s^ *1% 5 «i 5 ^ts 5 %s wroi 8 rt 55 rpi >a 


5W*ll®fi1 : *1®^ *1%"l%W?IOTMIRES 

arcsfi* wnwt Bita «t*iRy^ 
&?im c s ?ess 8«>*i fcsH Tf$ i 
far: (8.&) i 


f? 1*]T*t C*IW WPfT «nft 

1.1 



'ol'tx.'os 515 | 'SllVlttfl OTE*f f%JJ^ 1588185 CTPSf 8% f%35 *)%{,■$ 55E3 

1%irc $88155 581581 


5t5PHFg8 8% CBiOT-'SftW 8&E5 <U44|CiM SJU>$1 m-i*) <jRh «E4 MPlES 5IE!* I CBfWm—^5)t»BJ 



2F1P1 twills—'ol'Els -i%a •'lkMj 'ol'»^ *1% SR51 JUWflM 8IM 5*W ^aw. I *fR%T Rfofl C5E8 

C^WB-^STBTsJ 8%C5 -Wet *llRoi <$%«, $8815155 ®$1 5*K5 I 


^’1% s 3f^3%®t85iajt5 8i<w8 5«iR5i$a5if%5 55i 5i5a8i5's%8f$8f^ , 5i55i8i1%fl5 

51 'Sfi^ 5%C® ^IPeS® <HI® 8lHl * 1 % ^I^CsW 5»3[E® 519 m 5 pii 519 , !R15W ®iebj 

»nte a i glH<ww m-itqai ^pt <wry «nft pswt, ewicti ^r t m 5»asst i ctRsrt *ir 

^PT '5IWS 519, 8i$t* 4W 5I8IMI 58 I 5< 5 IM Spjf% 5(5518 R'Gf ^1^14*1 ^PRSf *flf*tni 'sfe’t, $88155 ^psrt 
5E^I 


^-<51% >1% : ^-JW^5Ca?f ww 5%8 $<!?1 IXcHM 515515 58t PIE® 81011 ^JW'SBRJ 8§lEa 
®tc88 8R515 m «Pr pt ®t ^iwse^ 8f*iE8 tws -"insr i <a 8f%s iVitE® 5Jl85t 5E5i ^stf^s 
8(ila'4i*ia <rt“i <Hc.*il 5*i(.*il <£& iiJNni $8taa Rta* $ii ^i1c*i 8t ^cia 8lfta* Rto wl 551 <8 5551 
5fl88t 5$ *1$ (Hot spot) ’TJCSf 8fa1&® I 15 - 8 % 811% <8 55 *8e)>5 898e4 <!JE5 51 P 8 8(%1® 551 «q$ 

5 m ^-*tc$ 'srf5 3 « ic? 5 m 15 $ ?8ESa $88 8$ 5*Ea ,B n^*i <jf%cs $w W8 ait rwpp <m 8^ ^ihi 519 

81 %8 Mftn 9ta ’iw 1 R6fti*ijlw 4 iw R^i«, c^) wi* 1 

^ICSWW iii : otR’ 1%3 «ia.fD ’yj '#J)K*i 5t * 13 ^ alal ®ItPlW *i<tS<l ‘1 d!3>ala ahlaRa* H&t« 

yrgf^s 5nr qtBi ra i J R yi »wm 'arot 5 ^ ««ct» i Ricmrm w® ^ ^ 

5TW5W •*lf%P5 -4»ll»aS« 5151 51^55'SfPW Sltf 5TO HjPW 51581515 SW R'Bl «TCT "ifal® 

^1P^5 8>Bt ^f8P18 5«i8S|« 55*181Pt I 8ltfll5WW Rwb-ll 5Rt 5181 

2^5 «R1^^ 51W8CT RRSisim *11^8 tliOTW 5J5515 5^ 818 CT^Wt 5P5 ’tl5-’H5^t, Rsli, 

’PtlfeI8^J, 15J, 81CT8 ^8 8 f?l, »ra1-*IP®t, *1^ *ltR8 88, C% ^JlR I 8tCSWT 88H5 8#1« 
^UilllBH 8181 «t^51 ■RI8HWMJ *lf^8 «HJ»8 ®«?151181515 I 

8 l t8 l 5W < M* 55W frptPH 8Rt8l8 8CTPOTI ai »OT ^11881 a i fft4 <0tP18 R8R %8t8 81^18 8^8? 
<0881% ®88t8P18 88WS 8385)8 ^SC® *flR I <88 ©Sflm *H%a PrtWrl <4RS(5 «H5*l 815318 

8C8T CH188 « 81% 15m i * ^ '538H® OP) 858?H 5P181C8MJ18 581 818PI8 5f5tPIJ C80C8 




' 5 iipn 4 *013 aipi wt 313 18 /e wwi? 43 fi 5 ara<n«si <131« 3 if% ^hiptb ’trtw 


it/vs f 5 «t^fJ C*II«H§ < 133 > I 

1 % i R®#lii RQhiui faa^ 3% 313313 3*t3 ftijrc faam •331 313 1 <s RSIlij ft foil k ap® 

<%t<s $<V3t<W <U^M 3531 33 C3$ ftfe*IIC4 3*lt 33 Pi®#la 1fal3 I §®CilPi«1PI<l 3R3 

*ifoii (hSIJwji ftftsm afart 33 i 1 h®JS| 3 tjlk® 4t ftfanitafa?n 33 1 


®3—ills' s 

cnllj ®ma c®^r >i 

31 * 31313 ,®^ 


RSsFta Rftaia 31<13<® *nKr ®3t ®3 3%c® lai*®!*)® 


33 i 


331 wlifi®#ls ft&aia 

3® 3t®t3ft E aGftM 3% 


= me 


m 3M !rll"oft's ®3 431 c 3OT ®M3 £33 313 x 10® ms’ 1 433313 I 



4t RQ'jiw ac® 3%t® ft#4® ®aia $® sw <5|fa ®i$ <iic33 «i’t>j'®*H <% ftpiw 
Fm^-wn am w w «nc3 £3331331 4$®’®*® sum 43 ft ftm 3pa wmas waid ^?a 
wiifaw fe®u«i 31 MC® ®**® -®cr 31 Wifa faam tgi i ft&#t3 ftQ^w 43 * fa 

$i5«ftiiiii <?«® cn ^ «ti«3t3ra ®t3*t w fa wn tlfto ami *t%3 3313 i 


aflww faa a%3 $ai*®uM a®i3 = fi®#l3 R^faam 3£|fl3jpre ft®#l3 ^mR«i 3^j 4ft><i4t3 
£®3ifai3 431 4ft 3<tI£3S Ifam 3^3® 3S<TC® 31®13 3W3 3^1 <13 3*33*13W3 33 I 4HH&I fifejfla 
ljfto® ®® ®W3lait 3 3M 2®& 331 ®!t 4£3* 433 33$ 1<I3£®ft <WW> 313 £33 ®t ®3M53S® *ll£31 
C3TC31 ^faf (31 3® i|MI®|3> ®t 3l3sTt £3lf%£3® faffal33 (3&I1M faCTCT3) CMWlfta 43«tMlW* 
^PlUl 43 4f4W»®1 QSVf 3fl<3 I ®£3 Pi®#la ftliafaflKta 3f<I3t< Ifa 3t®3 <013 3S< faflg 331 


33l33£3Hja%3 •nmlSlt® a®!3 « ’jffat: «ll<IW3 aNllSt* efftw H3ISM13MJ *1% 3H31W3 -^3 SP# 
St®t3 3CSI31 ^Mils olRita 'yi'ilsi SIPjfe® *1% PPR ®3®lt, 3ffal C®»1 ® dl^*Ris* 3JICT3 3^3 

•ffl'tr i ®ft '3WIOT3 ’tf^a a(.iii<t*i csifa® fapiPr® 313 ®bi c<i® <rtfa? wr, 

33131311331^ 33H® 331 tfa? 4l3IWs) £3W t< 33»t 'HI1HMMJ »l%3 3I3I3 ftP13 3*51 

3Wljm fa*tm ® 3133113 3# 3W3C35I 3l^<t4 fa"< ^331® 31313 33^ ®WltHJ <# 3333H ®313t 
^fWOT®313*3 3E31 






4154*1 w® | 3TC$«,ft ,i iO(9®op9®ftft w®c® *11® i *ioiftift ftftej cfta*^ ft^fta ^ 

®ac® ftgerfttftoi9'*i1^ ft®®to aorm 'spj?p® 4 ) topr arc* oitiiMi «inw 5« i 

•HUWOllft <j4ftfaW JWR ^f^fft 5P5-<fl &Ot OW50T fteftS ftWBft eft I ^WSIlBW^Irtl 
51® OH® WTC® 3M<.4| -T84 514 I 

8.8 Hlifl ^•'OS 

Transformation of energy 

*1% <5535 4153 ft OTC® '®TO|W 3ft"@®® 5051 41 55l®0t ftft ft®1 SRI5 8*lt5 ftl^a 5ft *® 3 '5TH5 
95ft I ft% 4PP5»| 4t5t®5|i!;ft 3 ft*®®® 5J9I0 Hftfacld Offt ft% »|4>IW4 OFtOTt ftd4^»4 505 ft I 

5139, -fPH'BBM ®«ft CftOTt <1*4(14 OFllft ftl® ftsTC® 501 ®W?lt OFIOlt a@ftt ft ftfiftiH ftft? 591 ® 
501 ftfi$9 3 ft *^199 JUfJpUM 591 4I«4C*M lf*l4 ft% iSftftftOl WH 5ft Oil® •*110(1 

a^ s are, 4153019 ft% ftftft'ft «hjh)^'W ft$t® *1®=#® 5051 4iflft »ifo9 391*59 ftoioi 
*i®@wi w C 4 * intern ftwra ®fti ■#( 55 ? M® 5tc®a ftjora 01 ® ftft ^«iijh ®tst -nif^ia-r* ftf&® 

3ft*5®® 55 ft 3939 fil'Bferf^’t ftft ft%C® ^ft*®®® 519 ®l9l0f9 9901 Sfcftt ftt9I ftft 5lil ft ft® 
Cft®IOTt 53 ®ftl 91ft9®ft *1% ^ 53 41ft. ®1 ®1ft « 51011® ft%® 3*11*5®® 5511 415® ®l$5 (ftltftl 
®®f®oi ftft9®® ®®fti ftfc 4ift 4 ft w RQhjm 9mra®5 ®fe<< *i%t® ^fti*®®® 5 ? ft 
ftft®9ftitefft9?®59i 

4153019 ®®ft <#5fH *1% 'sra^n 391 * 5 ®® 59or 5 ®^ ftfs ft«ft ftot? ft%9 ®®j®i ft 

ft94'1^1«l®l ®f® £W ®t ftlft ft9 I ft% ftft 4153ft Cft5 'SHi^CM 904I&® 55 ®ftl ft%9 C51Cft 59 
59 ft I 41® <K'!Sp C5 9®919 Hfe 51414 599 ®5 01^ ft®*jhl "ife ft® 5E9 I Sl^®ft^ ®19ft 

will'll *1% ^R> «rai'o *11® •(( 5t *1% W?fe ®3R® *11® *fl I ®P^?T *ll*l®4 *1% 'ohblura CTIPTt 
®BW5lt5®tl 4| ®^ JTO CT *I®»IM ®>I qlBfO 'il5l®t1 <7$ v tf3viM *1% I 
4i^ *i%g ®®i(5|sr®t ^ ®®j®t 3f®i® 4 t%r5t i 

*i%a w®*t^*i®t s ’fe ®5fH eft, ^ wi 4i®|*r 4w ft 4i®i®^c*r 

*l®«lf®® 5C® ftor I U5l®^4 Gift *t%I *1®^ ®f^ft « 1 

ifef ^'1 I i *m : 'fteft ®1%^ aftg ®ft ct^wi fti^csw ftw ^“iR® i 

omen 4iftct ott® 'MHj'Bn® 'i®«ii'i 3ra514i *i®?i^5(i® *i%3 fnp®3rs(ei i ®PieT am aiftft 
nlSHi{4ft *t%si ^ii*®g Rctm *rai on® ftra i >tf^ <k?j 4|^ fe'ii^a'i iweft 5on: 

i. ft®3ift i i%?r ^'ic^a i fti® ft® w»r ®m®ftig 5?r i 4i®4i4> * 1 % ®m »i%i® ^ii*®®® 
591 ®aC99ft®'^'^®Otft®3pP 1 1%’1ft 1 1%05^ft*®®®59l ft® 5ftf ftft® *1^59 ^lOfftOP 
®»R ®H® ®®9 ft% ®fi«® fttft I 4ft ft® ®9ft ft ^(®fM iSftl CSI® ®I5 0(01 ftOI ®ftT ®®9 
4s“II^C« »l®ft® 59 I 4ft ft® 39R59 ftftOIJ ftftt ^®0T ®^J <5 , ftft 591 

1% ®f®5 1 1%J® 4*IK®®® 591 

5. ftppifaa ^*ii"M : ft^ft ft%o( ®ieig ftftro ft»r %«,*i^ w cpiftf® t®3(® ftftoit 591 4iftot 

®W *1% ft®3|ft *1%® fft"®®® 5051 ftip ®"llW4ft9 5ft ®I9 ®f^«, SRTCftl ftOI ®lft ftlOIIft 





^b- 

gfoc® ?ai"3fl® gg i gi®g ggidg wpwi ®t*t amt gsgd ®w ®1^ *ftw ^ii«*I3» 

ggi 

a. 'eiii’ift ifer ylP^r: giRt4Md (BuRw gi® tei *|gg ®^® gg i <fPttw!fiPiW gfo ®m gfoc® 
f v ii«4Q'i gc^ i ^roJi-osigiB^* ca^m ®tpitg Isgig gicgl® gfo ®fi^ *tf$i® ^*ii«i>9'® gg i 
4d>wil^ 4Wew fra gimi %gm wr gim p * i fe gw«ft+ g%® y i raft® gg i 

8. awwA* gfog ^i"M : gro ing^^wifg cm cm, arm, g^ « g^ g?^ gmigf^ gf^ gigra i 
gwraft® flfegig gwrcg giroi *i% 'grow* deg ^ gg *i%i® fii"®®® g$gra ggg 'gprat 

gggMIit gw gs^ at& i tiircg gt ggatcg ggg ^wfg dP^icgt gg ®gg *i%g ^iF^g g©ig i '$f^«,<?m 
« gjlfclfic® g% ®f^«, gfk® ^l«40a gg I «|% «ngm g|fag fiMwefc 'gw? *1% O 

®m al^t® ^rsfa® gg t 

f*ll"M ! ^hjFJ>4 ctiCm ®l$s g% gtPig* gfoc® ?at«*l3® gg i $15*, f$j>tg 

^ijilito ®t$«, g% ®m g%c® ^n«40« gg i (Hutfig gug ®f$^ g%®m« | gt»iRs g%re ^ii«4fia 
ggi cBlawn « afeeg sttgg gc**®% *1% a® *t%c® ^li«at3a gg i ggaggs cgftg ®% g% 
siigigFto «t&i® gg i '4il4vsfe i j gw ®fes, gfe <£| *gg> gfot® gg i 

4,. ft$#g *t%g ^gf®* : R®Hg JtigpiRw ft®#l?i g%c® gffo® ^i«*Qa ggtgg i FtiS#|g 

sfflt® Pife#la gf& gRjHT *1% ftwg gra ®f^«, *tf&® ^wQ® gig girarwi gfifcg gtflm wim wt$ 
^g*t g^ra *m® t 

tg^jfegs gfsgra p$"R dig* ^gn gtg f|®ng ^gsga deg gpo^d ^tp®g gcg mimg gife w 
’artc'it« ®m *tfo egg i aragig p5*lw ggpit« aFjf%g *tttg gmtgfcg *t% de® 'sn *t% acegt 
gig i Ul3i$wst gfelwj wn glPw ^ii«*1gvi gsgr gg gt tBHlwUwg 
\g|g i 41® ^5f®«, g% gg i grffe g^, g^r gslgsfHlg t<i'ii(«*p gl1% «f^ra ^5fe«, *ll^c<p grcgt <s 
'em *i%t® gssn 

'gigra ’agggr ggg gt^ffe ta <arw® gsig cgftgt t^ww ^nig gjgj atg*r ^gi^ wi c=m cgw *1% 
cgs|g cgsig g%w ^iih*®'* gg? miHiyw i3l«g awiiiPi* g% gi^t4 Mci <sint® gro gig gg 
gt gi^g 'mmg 1g®g gpiT "mg'i g»|g gi^ Ig^g gleg 1g®g g% gfofllg 

gi^g «tf%*rt^5 ^n««0vs gg i <a$ gf%*i% cgtggfficgs gtidug gtgj am ggnus amsftg gro 
gig?® gg <gg?. giw giw ’■pt t^ag gn <fig?. dm, gni « guf^i® ^rn g% ®gg^ gg i 

g% ?ai«*0® gegig ggg g% ^ gt w gi gm g%g ggs# gk® aioi i cm ®idt gt ®lfe^ 
gc®i ®M g%g ggCt^'smrat gs|c® gptic® ail?l gf i 

alfcww i®fti fR, f*w «’awftgcg al^g «iwgM g«u4 <9g^ af^eggg gsg i 








8 .<t 1 ¥TT®t 
Power 

wst *wfta riw aiaat aa$ aHf® i taafta #aw Tfsrsr awia*!® ftw*® «aiaaaiswa aiw 

Wlft® I ftOTCT ®a®t ■*PTf csrifel, *n, tfip $5Jtft 3W Wt 3W »I“1I*W<M$) Ca*IFTI ftp RIW 

adSft i awa* aaa anaat cawaw g® aawt a*ac® s$ i aat aia*, aiaat caw ag®a ®awa 
ftWIH 0W$I4 at tfP CW 3tft to atW3 ttTKa* ’lift 3*31® 5ft I ®laat aft aiaft to nft 333 
<ra 4 ^sierf& a*ac® ait ®iai«i «i wa* aas aftca i «tra aft i4a*fi> caita at ®wia >ii^ic*u aaiala tawii> 
"lift ^ a*at aa ®taw aas awf a*a awca i 

i,«i>k*il aw «H(,*ii g® a*at aa •Ht.'il %j ®at aa i 3*® g® at a*® 5fer 4i*s ®at aa ®ta aftata awt 
®a®ti aw a*a aft « ®ft gta , '5[ <aa*fl> ®awa ^bwiii ata tsii ®twa g®wa ®a aaia i ®lat 
fts®»il3 fta*cSa aa®la aiaw <aw cwa ftftfr aa> 1 ®twa ftfi? ftta ®aca ®&c® awt 1 aftafiswa 
tfcl® R43 aW®t 40 OTW® 413 ®fta 4IW 80 OTCTEI ®iaat aft aft *afta caft 44®iaH aft® 

'slat defeat «aa^ ^st ®5na 3 ht <4a^ aftnn aiaia 1 afta 4*a®t caft awr ca <4a§ aw g® 
3>«iwi ’p^’oi 3 jia 4W aaiaaptft tjap'scaa 31 a 1 otiwi 3*5 31 ajft <44a*aaca aw 

'st aiat ®a®t aftam ®at 331 


aWf 

wsrst = — 
aaa 


caw atft at aw aiat t aaca w ataH aw wig 31 a at aft gwsft® apt waw p ata 
w 

P = — (4.4 
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®a®rafta*c : iti 4iwt *m®i <43*ft> cwna aift 1 
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<444 :awa i4awasaataa <43sasftca’5Plaaa’wrsia'4aw*il«3iai3i caia^awa <434 ^®i (j) 
< 4 aa wrcsa 444 awt caw® (s), g®afc , w®ia w aca ^t/caw® (Joule / second) 1 <w «?rfl» 

aataai «all3c4 w ftca aaw 4ataa 1 


44 cawi® < 4 ® ^t aw wt ataft gwscaa aiaw <43* «ait aw 1 
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mift® *n% cgi® rtw 8i1%s^ * 1 % 5«i5 ^ts 5%s wroi 8 rt 55 rpi >a 


5W*ll®fi1 : *1®^ *1%"l%W?IOTMIRES 

arcsfi* wnwt Bita «t*iRy^ 
&?im c s ?ess 8«>*i fcsH Tf$ i 
far: (8.&) i 


f? 1*]T*t C*IW WPfT «nft 

1.1 



'ol'tx.'os 515 | 'SllVlttfl OTE*f f%JJ^ 1588185 CTPSf 8% f%35 *)%{,■$ 55E3 

1%irc $88155 581581 


5t5PHFg8 8% CBiOT-'SftW 8&E5 <U44|CiM SJU>$1 m-i*) <jRh «E4 MPlES 5IE!* I CBfWm—^5)t»BJ 



2F1P1 twills—'ol'Els -i%a •'lkMj 'ol'»^ *1% SR51 JUWflM 8IM 5*W ^aw. I *fR%T Rfofl C5E8 

C^WB-^STBTsJ 8%C5 -Wet *llRoi <$%«, $8815155 ®$1 5*K5 I 


^’1% s 3f^3%®t85iajt5 8i<w8 5«iR5i$a5if%5 55i 5i5a8i5's%8f$8f^ , 5i55i8i1%fl5 

51 'Sfi^ 5%C® ^IPeS® <HI® 8lHl * 1 % ^I^CsW 5»3[E® 519 m 5 pii 519 , !R15W ®iebj 

»nte a i glH<ww m-itqai ^pt <wry «nft pswt, ewicti ^r t m 5»asst i ctRsrt *ir 

^PT '5IWS 519, 8i$t* 4W 5I8IMI 58 I 5< 5 IM Spjf% 5(5518 R'Gf ^1^14*1 ^PRSf *flf*tni 'sfe’t, $88155 ^psrt 
5E^I 


^-<51% >1% : ^-JW^5Ca?f ww 5%8 $<!?1 IXcHM 515515 58t PIE® 81011 ^JW'SBRJ 8§lEa 
®tc88 8R515 m «Pr pt ®t ^iwse^ 8 f*iE8 tws -"insr i <a 8f%s iVitE® 5Jl85t 5E5i ^stf^s 
8(ila'4i*ia <rt“i <Hc.*il 5*i(.*il <£& iiJNni $8taa Rta* $ii ^i1c*i 8t ^cia 8lfta* Rto wl 551 <8 5551 
5fl88t 5$ *1$ (Hot spot) ’TJCSf 8fa1&® I 15 - 8 % 811% <8 55 *8e)>5 898e4 <!JE5 51 P 8 8(%1® 551 «q$ 

5 m ^-*tc$ 'srf5 3 « ic? 5 m 15 $ ?8ESa $88 8$ 5*Ea ,B n^*i <jf%cs $w W8 ait rwpp <m 8^ ^ihi 519 

81 %8 Mftn 9ta ’iw 1 R6fti*ijlw 4 iw R^i«, c^) wi* 1 

^ICSWW iii : otR’ 1%3 «ia.fD ’yj '#J)K*i 5t * 13 ^ alal ®ItPlW *i<tS<l ‘1 d!3>ala ahlaRa* H&t« 

yrgf^s 5nr qtBi ra i J R yi »wm 'arot 5 ^ ««ct» i Ricmrm w® ^ ^ 

5TW5W •*lf%P5 -4»ll»aS« 5151 51^55'SfPW Sltf 5TO HjPW 51581515 SW R'Bl «TCT "ifal® 

^1P^5 8>Bt ^f8P18 5«i8S|« 55*181Pt I 8ltfll5WW Rwb-ll 5Rt 5181 

2^5 «R1^^ 51W8CT RRSisim *11^8 tliOTW 5J5515 5^ 818 CT^Wt 5P5 ’tl5-’H5^t, Rsli, 

’PtlfeI8^J, 15J, 81CT8 ^8 8 f?l, »ra1-*IP®t, *1^ *ltR8 88, C% ^JlR I 8tCSWT 88H5 8#1« 
^UilllBH 8181 «t^51 ■RI8HWMJ *lf^8 «HJ»8 ®«?151181515 I 

8 l t8 l 5W < M* 55W frptPH 8Rt8l8 8CTPOTI ai »OT ^11881 a i fft4 <0tP18 R8R %8t8 81^18 8^8? 
<0881% ®88t8P18 88WS 8385)8 ^SC® *flR I <88 ©Sflm *H%a PrtWrl <4RS(5 «H5*l 815318 

8C8T CH188 « 81% 15m i * ^ '538H® OP) 858?H 5P181C8MJ18 581 818PI8 5f5tPIJ C80C8 




Vi 

Efficiency 

* 1 % 4*n«4i<w 5 ^rtsri wit ^hhPh*h ®<wsi actraa Pifciti pot ptcJjipi afara jtmraf^ *1% 
afeifk® i*ttwsGi?t ■siwct wn tBp vtara^ «nft i *t%a ^^ 's^pira pptpti ^1@p caw 
pit *1% 'ansnc^ awst tH® Pt a% tBiw ^?t i fV^ «atf ppitaia, piafgaMafo 
tlww snra ®d ^ji aHOTt "i(^ amt ara i <4fl» aaR^s ^tr <4t ^hct pt, tfstca ata 

^pBf ftgjwt pt w w® sn ®t ®t*t afo^ca 'Br°tF*r i tBn caw pt *i%n e r al% *nwn am ®tw *i«j 
a#Ria% apri : 

sroafa -aejafl^raffr + '5 hi«iw ofa® a% i 

PFtPlT WW •ftiwl <HW awat PI *10313 3% SIOT aait aa ®la as® w astfasst 3% %aw 

ataat am i ^5?tR, assfaa>®i aat® prifc ca a#p?t a% aieat ara Prifc pi a% casat ?w ®ri 
aigai®!® ■ 5*13 i <aw ataraa® ivs-mi Rpim flaw tot apr aiw i 

, *T»J 4stf«M 3% 

^ E| > n - CTta^^fe x 100 % ( 4 - 5 

awiaa fasjrc tWH easpg, 'ataas atca a%s ^aw ao> i <*it ^iK^sr wit, csa, atff®as 
ana at ttuftnN caw^aaaft'jrcafis atsnt at*** mm atw i cnat cro af^a ist $*ii«m»iv£M 

caaai an® af&a am70% 

an®’•tfoa casaa 30% cannt»®amMviMja%®'flnrsli®asi ^sjR’srpnn anrontfttPi 
t«am crogs aiar 30 % i 

taw 8.C ! <*wfl> 10 N 'QWPta a>£W 5 m 4WI tftlPTB OTT <^Rsffr PjflST 

WH^?Pltl 65 J^ I 

0?) Ptlt?I as^ OTiSf® a%3 30Hl«1 W ? 

(3) wltc^s <pijirip's| vo? 

(a*) <aaipt mfil® afo = -^5W = an x W = «ot x®wt 

= lONx 5m 
= 50 J 

^ssm^ara^s *tfs = asasi*^® 3% -a#® a% 

- 65 J-50 J 
= 15 J 

, W <m4«M ■"1% 

w^iwt.n = x 100% 

=—xl00% 

65J 

= 76.92% 


'ai^WR- 8.i 

to 1 *w 9 t? ■vH'siMs i 

®1«<1J : ’^wtMs ^ Ri«w Rfejj to sjcdm^ ^n'iW ^ht dw«pi&w «M'4lsi ^nw ^rt i 

V 3 Ftlt% : etrni^ I 

^lOTSqfct: 

i. ■iRsfS ^s dw 5 »ir c'tw w® si«rc ?j?t , ®tcnT 55) 1 csffls st 

mwiwi *<h 55® *ma 1 

*. <i$ HWItfM mwr ®iW flfl$S’WtH'«IWS'& I 

0. <Src*fi> RI^s iEv’ol PS*P1S - > ll?lc < l) Ms <w.s <oliv RI^s fes *ft «w.s ^k , is wlU Sn>>ol 
Mfs^a I 

8 . <iWlT>«Oli>csltos (OTR »IMM <py|)^SlSlFlTC®WS^ 5 SMs^SI 

<t. ipi w cwca «ircsr c%? siots toi 1 

to. «iw^a»iwc»ij met ®ihi 5 PRI Msto 1 

*». 4 sr^^^t^OTto?,(snci(to, ^ittil^'Wiw^^^i^'snc^cto'flR^sics sjot 

tos ’ws Ms w 1 

tr. Ai"i$ ^ 'n^iw aPowwi eswts css s*s 1 

«l')»WIWi 

Colsls 'SS, m= kg 

■^lOTStoof, h= m 

«l 1 ^* 4 | et ^s«t, g = 9.8 m s " 2 


1ft 


(s) 

Vl»l = —(W) 

1 

cwtea 



2 

yiky 



3 

<$rfca (xo> 



4 




5 

WlJ 




to. 1^g5wgT5isns^m1^^5PTtC^,’®t^K*lW?SI 

10. ai *5 c®rnis ^ps *w*m ^iw wwm «w*m i 

11. C6IIIU ■>WI>«I CSpf ifRl^tbUI ’toW flCSWS# 'fbM MFfc^flsM I 










'SFpPtlR- 8.* 

4M*\H lHW 4IUIW1 iS^im ! 
ftwo : 44ISWWMJ ’ifta *TTC5)3I SWfa I 

: Cflm, bl®l*W Jflf^ ^ CTl^I (^1 *UM«iJl4PS srm?! 

tPl-so, ?f4, ?pr ^jiIh i 


^iwsi *nat: 


1 . 

o. 

8 . 

<t. 

4>. 

4. 


c<n^™ wit cw, fsfew ^ ’Hft i s **n« i 

^ to ctI'sfei ^ ^t3r i 

w’ffe I 

lam^t smilUw n&w <aw i 

*BPr <aa ^i 


«BH I 





'?. ^prtWsfij 

'ilS«p &sura •flPl 15^ (\) afts 

11 «plu»ni <lw wl*i1t ? 



f?)^r («l)1^55t 

<n) n-rtl^i w «5rt 

■i. I iSRsfS ^1»T T>H "PfK.’l iffifSIWI C^T *11% **(1^ ? 

(*P) (’a)) f^Pl% 

(«l) W’lfc 

wi mTOBt <£Rsf^20m, 30m,40m« 50m ®*K3aWt^PltI C^R^8!’1% 

wrac#t? 

C$) 20 m (at) 30 m 

(*t) 40 m R) 50 in 






Y 



81 OTl fSwW W*l WW ’Wt'fltCfi 9 ttT - 

(^OAWt (DABWf 

WCDW WDEWf 


Cl W ? 

TO) 1.25 x 10 5 J 
TO 1.25 x 10 4 J 


TO 5 x 10 4 1 

TO 6.2 x 10 3 J 


fci i l%?i ^iwl^TOst c*te* Mtent - 

(i) ’’ifer 'swjftwpr wfi ifi RfW « «wf?TO$3ta i 

(iii) ^WIW «*BT ¥t^HI *PT ^h|Q I 

Plum l4hlt 


Wi 
TO iii 


TO ii 

TO U ii* iii 


5 I 40 kg^60 kg«0BT <*HW 5 J : S5 3 * TO?? *fl¥C"fcpU 

^TOJ cfasp WtiFtft tfWt*H I ?WI tol CV\ far 30 m/min I 

TO)^TOTfa ? 

TO 50 J <$WF <&£& ^ * 

TO *lfalflF fafa ^3 

TO 3JP! ttBT *WIH fal fall *llflf&4 I 



*t. wm#n 

i i (Wimtera “fifS OTn*i®Fi$ 4iw 5 n '4pi tri Ttpit 1 •pililtw 5 cm tot 1 

( 45 ) 4 # tru® 4*5 * 1 % tot ?pit ? 

(4) 451ft toro 4ft 0.5 s 444 ®nc*i wst 4m ? 

■4,1 4Rft$4 3’RSIit ftwto ^ 44®4 (StCT 800 m S^C® <sw ’Item?! ptotffc 250 m $gc® 

44^1® 1 totffe? *tift 4$t4g 4m4 4tsni4 tot^ 1 Ifofto 2x 10® 

ftto 4lft 4TC5I Tift 1 ftto ’flftjpsg 1 kg 44, '®CT Sstl^lwsi *nftp® w ft®4 "Ifo ■rifts® 

4TC4I 

«l 40kg®S!t ^ <W<P Plf^ftOf 12 s-4 4IOT Sti I *111^13 TR»I3T 20 ft ■ipRSlftft 4ttM4 

5n>'sl 20 cm I 
0 $ Jt 4Wt*M otr w ? 

(4)4PI4sfl> OTlfc 4V4 to® 111 4Rjn4<t 4Uft»l ? 

(4) 4tOT Sit's CT ^5 45|4f ^SPT ? 

(4) ftffe ftot (fttos Sit« C4 4*5 *M'S| 4W14 f 

si «Ttvr»n«am <p$"R# 4 PH^mift4144m 4 «®iw?i® raftSftn4% toimpm 445ft 4*54® 
5jR»ii w* ot, 4i® ■®44ito *nm 44 ri 1 

(4*) R&sPfa 4% 41441M «MJMJ sjft4i*]i*ii^# ? 

(4) *lf^ 4J45K3 w^fal HljWl #)^ ? 


•Nnrvom 

PRESSURE AND STATES OF MATTER 



NroT ferffc Tswm i <ir?pfc 

sfw^rr i w sps *hgi <swsct $fti$ ti w €HH tosh 

yt*tC^ ^1w *ilFlcsi ^1«r ^c«r <ra1 I <sn4I> RcH*i ^c*il I 

^<Jtw ^JPTST Rcsj '*ilt*flbHl 11 

nkctw^wt- 

b. ^1 ’Q c*<ii*pc*w HlS^'i ^JWT *tl3KI 

I^J 'STC^fT C4ICHI W*fiJ Hlfcm ^1W I 
\o. <p*$a i&qfjjjH - blPfsl ^JNJt ^ac« I 

8. ’UHcw'W ^JNGt top® v t1s<i l 
<t. •OI^RWM 7QSI* W|9* ftUt IfiNI 

*. ^ie4Wftw* ^ar ^JWt »ifiw i 

W5[^IJWJT TWOS 1&RI 

V. Z mBw JII^W 4WW ^UNJI ^MCfl ^IRFTI 

b. c^r hiRw ^ipm^jNi? wv& *tt?pr i 
bo. <wrwci c^t *w h^hih <*wm tof *tm i 

bb. *M^JWT*tl?rel 

b^. >OU*1 *OCtW Sn>vs| N»UI &M ■*li^Ml v l TOC'® 'HhM I 

b®. *nw ^ptour *w* %»w ^aw «mw i 

b8. ^TOW& 4*BT^npprtu FIM8 ftaW*l M*S *IBNI 

bff. %p « I 

b'b. ^5 "^WT toc® *fHHI 

b^. ^jwti 

bv. «n«wi «i«*ii nm w® *iswi 




















■ ■ rf ffs , 



w wn- v*n 

Pressure and Area 

3$% ^51 ^ flfeE "Sfe *fSi WO 1^ W ^Pfti W$1 

^1 *£3R WT^f^ff6^*ff I TlW 15 l^3rTO^’ 3 ?S^ OT <*#V W WRSi PHfSfl 



ftli *.* 


£¥M^^^ei(iWCW¥^1^*J*J3«^6fJF^WF? p fltFn *M1 W A W*|VW! Wf %StHW 

^'^155 i d^jp F 

ws *m, iw - (s.ij 

■W^lfl CT, W¥J? CTO1 WS^ j< W W JO, FFfp W CTft ^ *TO CWMW\ F 

^rs 

twt 

^* *s^ *??aR?^i sjsipft ^si f4 ^ i wt^te taar *j5n?R giw 

¥^t TRHB1'513PB WB T01 $€i FM ^ ± 

to wnr?pw! 

■*. ^f iw ^ i ^ **S dr^fk^ w ^r ^cW 

’Wif TOT ^f6 ^ftf I 

ftw^i 14^# ^HfiTir^Ph *rx 4r^(6 ^®f^#Fi l%m ^rwftg to i evp# 
l^sa Hit TOt^wr^nfliTO i 

^WPtEFKT Fieffi to fita <$faf «a TOit w rtPt ?H sot*? tot ^flu i wi ffllunt 
^Fr%si fta tot i 

^Wft TO i W ^fl&S flf^H51 Ufft 4jSt ^ CfflRT $*£f 1% W I <^Rft* 

^ss#^o l ^!WWf 








t4<P<P(/P C^F3PFCT3I <4^ Rw 'Sffl tow frlcHfi *4^ ' c Tk?TIt TTt?T I ^*4^ FIC^BT <4^* N m' 2 I 4W 
aj1»it<p«i (Pa) I 

.-. lPa=lNm' 2 . 

aft im 2 cw^^ lPa^i 


♦llfift* :^5t kgi wt*ww 

200 cm 2 ^*rtfi^^^mc*lsTWI 


'amrat^nf^ 



w 

A 


490 N 


200 x10 m 


2 = 2.45 x 10 4 Pa 


OTQTTT ^tG5, m = 50 kg 

^T, F= W = mg = 50 kg x 9.8 ms' 2 

= 490 N 
A = 200 cm 2 

= 200x1 O’ 4 m 2 


I&H vwt*w HWJ C 4 IWI fail'd 

Pressure at a point in a liquid at equiibrium 

ftroi <?pR?n 4 tMftc* aft <4 ^ o»mhk«m ^ ’rto 


A ’tSkfeli] ^C4l 


®t|>vi>^ <4«>f& UfOTaft PlPl^Isfl 

q?rr*n^, ^iiwra = a 

fcdWU 4 H\q = p 


= £ 




^aiT ^ift, W = 

WSRPSI 

A C^RPFPRT$*13 a^jf^T = '©siwsi 'QBR 


= ^mmxg 
- tows '□iIsto x x g 



ISaj d A 


= 'GnltfW C*F3PR x 'MOW xWq x £ 

= i4Ap^ 



^ 'm.p = kpg (52) 

hp 

13aa ^awa 'ww <?wt*n f^?® m ^ f^a «i^a®T « w^a 



^wiyiife^i ^®aft 'oaew ^tfia^t aiwi aw atcs ^’aa^atswawatasi *t§lsMi <mw aw atcs 

fanta faaa <#t ’fita’sia fig cata* 1a<te vsawa <a*t caPi (fsa $,«) i 




















*llfil%as fenfeH : 4afl> airar ctosiiPr rioti t<nwiPiwd $<i1Nr <$&* 75 cm «rSter casual 
f^OT'RWaRiaftfaRsai MUlPkHd RRRj 800 kg m' 3 I 


Wdl RlPl, 

P =hpg 

= 0.75mx800 kgm~ 3 x9.8 ms' 2 = 5880 Pa 
ft: 5880 Pa 


WOTsnfSRw 

h = !5 cm= 0,75 m 
sMOTd VH't, p = 800 kg m' 3 

%=? 


Buoyancy 

<RRsn$SRllN5Rat5!OTfltOTWassRlf)(fluid)ROTI Wt’eaR%l4^S<2|1%JRsrtfsR|fR'sp<®|$| 

*ri% W: cwrt wr INr aawmr wot sriI) w a1% 4asas c«mwot *pr*im ct rr straw aw w 

RlROTs SRlfs 5H ROT I #«IWHWW^ 4R^SRlf)a'^R’a®lOTSR^RRF5RWOTW , r, 
F 

P = A 


35®t: wfapf 45^ aaftca atfta awi astrat as rrr, wfti® at caw aaKat rr w aa i w% 

RWITS^RaRlRRsalRfijCaR 5IWI RW 5fl RWfRR ©"R 4Rsfi> RR Rs|R RU3 I 

WI Rt aR^lil RRfctf Rl*Plas Rt R*)^<MW (Hills'S CaslOTt Rf$a ^RR OTI RT Rlil^la RRltf R«l®lM 

%a^aft aa straw aua was jRsst rot i flaw ala a^a taafws aw as^as «pwifo4 wi 
arata aarefa wwa aaia aa i 


flaw aia 

rrotr rwj casual asfSa a^tas Rsjfe'a rsrot asfst £tf% la^s 
WR aia i aataRs^ stwwaa «aw h ®a>W 4asfit 
PilifeR pqrs i p rrotr siriUcr a^pf ftaSw wa (IN : 

<f.8) I WOTS W WOT* PiPtatlisra $R(.ss 4a*. Rwa ■Jt.ea 
aSIwtaaiasOTA/'e h 2 


WURh = h 2 -h, 


fafa®iOTatflfa^Pg-4 wa asfaslaiR^^f. F, = Ah,pg 

SR- 4 Wl a^a> aa, F 2 = Ah 2 pg 

PtPNtaa aas^t w as^a* sr>$ RKfwasrPM aa Raw wata « 
OilMy^t ftata aiass rot am i 
5gwfcfc«tf0RftfRnataa®i - 



= Fr F, 



= Ah 2 pg - Ah, pg 
= Afhi-hi) pg 
=Ahpg 

= (hA) pg _ 

= Fpg, [V = hA - PiRwItaa 'Wsw'il 

- a *5 as^a r-'HS's stat% aua i 

■ 9 ®ai< Ruin's a^jfl isaa foaiass w at fla^t a^f ^a> aaaiS's ttai?)fl wuhs wata i 4$ 
sSa^a^iaOTaafai^ WOTRaN® a^s 'srr atata rot rot aa i 


4 9 





















£.8 

Pascal’s Law 






c*c*m 


VWK W *WtC4f3T *KP13I $*RJ TO! CW^ 
«PT SltliW dRT Pl^M C*A ^IC*W MW 
^ $.0^ v t1w I ^*T *?lfa ^c*l I 

*JslT ’^Ifa, Ci ’S C 2 *$ft PjR’wlfl (ffcj (t,<t) I ‘STOI 
SPMtStl^J CWB &1 WPf ^4i 'S ^2 I PlfaBW 
^ *r^ sdtoj^ PiPfeiu ^Gl l 5 !^ 

ffifaaystw *iwit*ii «n^r ftfasig ^1^ 

W ^ "TOl ^ (KjT? fWw Fj 2fC?lW ^jflt ^ 

n 

'ststn <<f f^w «P59® 5twa 'ffl -r I 'TiMwws 


j^i^im <A tMwi *tw *®t 


100 


Archemedes’ Law 


*lft, CTC4IMI 


^IlsilCS 

















^ ^ne ^im , ®br flfpn i 4^i?i 'P^fiJw gwtg <3w wra ww »nft 

^s'fasiBBJTOijT^i 4gwift^ , 'tift$ , tt5*i®tgi «nf?n® l^sjf^® 'appstm ^$f$g '®*pt ^ei ^n 
«BR (Pit* <4$ «SR fo«||*| 4M SMI'S CTO *g | <<roig ®«tt5 *51 *fat OTR egg gsg | C'Wtgttg 

g*jg 'ot?c*tst ^MPs^sipra *iftn«t sppnfts 'sgtigg «Bfpi?r *rcm switg ’affsrgt 'siftftteg ^tfeg 

<ft&t ^ swt c»it® sid i 


%IH 'STRT5RSBI gt*3 TOI?I £*3|*»T 25 era , 4t* *ftl SWT ^ I Slfal 

gggj 1000 kg m" 3 1 (St* st-wq S’ltss 'jtofl ’ll)a®l = 5 cm, st*q»s Swal 2 cm, 

II 3t*g ft'lfi'SW *ftg OT / > i«a^st 

*i aw3fw^ii»ii%i>m/ > 2C^iw 

si s^S^fi'sw^^'^siW'^tacaw^giR? 

si awaFui'*c«i»nft# sShth gsaraM*gtg?wrausmg^sgj 1*wi 


Density 

(.'pit'll *i- r 5 CT MHI ^US Sit* 'olt«p 431 , =ila’o*i SCTI •'wh '^h'st'is 4* Ij'psl ‘P'6 SE1 i!|* Ij^pal CTRf 
ft 'wh , ol5l ? qhyn ■oils'o^ g*ih %»is ^Ig g'lq t^iH t^ifi* ■oisil *Br 'R13I *i«i'q gut wlu ^H*p| | t'pk/il 
*>^g 44* SW®wg *SK+ 'sfg iB*IM«g «Wq 4C»I I gg'S 4gft ^4igS 4^ I S*q frlNg « 

*wnaiig fra i 


'■h^c* p gtgt srm *gtgg i m ®tgg c*i«i g*$g 'sfepsg F^pr.^pgjg 

_ m _ g^a^g 

p - v ~ <p?g sfcreg ( 5A > 

*we$g 4** kg m' 3 

*W: 1 jfi> tgi'S’l rto glwg slaw r*tw i 4*fS igw grig gfen *g 4gt.4*fi>'Ji<igi?it*tf *gi gr® 
fowSitei c*F# stg gw? 


cgi*»ifl> cgpr *ift sir sis gw sr^ cgpr i 

<pc«<plt RRtf «vsltna RR^ : 



motgnr*) 

«wf 

W? (kg in' 3 ) 

Rtd 

1.29 

«lllR <4 0 C<4) 

1000 


250 


7800 

gm 

13600 


10500 


920 

CTRT 

19300 
































♦w wvqn s 

1^a| 'S^JOT MI ^ GPDP3 TOO ^E®n^l=r ^ I 3tolPR 

T5FW {flFT ^PWP TO *?tf^F I *$&$ ^ "^U@]& -aJW I *B^EV ^ Tfl^E^fc 

OTP^FTI i#FCM^| 1,5 X itf 

kg m* GOT 1.3x10 s kg m' 3 1 to ^ GW WWf ^r I Wf C^ft VT 

wsqfci^i $3!^i?i diwaiiCTm^ a®e%^feffW|1^iiW5^iri 


WtFftfe *lfl^? Ip3fe I ^5tf%OTI 3^ ^ififfll ®OT W *5? 'StOT I 

*flPlf&P'to*BH £*®: 2 TD J iwa v«cn& W 2000kgWTMHS™ W? 


P " " F 


2000 k& 

- _3 

4 in 


= 1000 kg in ' 3 


e^r«m5, 

33, ik =2000 kg 

^ttvw, V= 2 m 3 

i m, p-1 


«.1 ^fif Ut?R « 

Floatation And immersion of a body 

f^faWFI tMvi I Vif w* CRf tol 

*. ft^fi^^sfr&nssro tm\ W} frr^vg&to Sift ^ l 

1 ®^R « fiwtf £TOT ^ft wfl3 ^ <!|Sh 

^ qfir jsp, > jf 2 sir, m^. ^p <s^ p*f wf^~ vmBp 

WC*B WM G#1 ^FT ^S W£*f ^ *tf£< I 

siCTra ^«i™ 3*1 q%q o^s £3t%m i 

^ Wj = W% W* ^p WJ ^*5p 

wfw ^K*nr 33? ^jf& wf? 

^3^115 WP3F?| «^|t* f^?i$ 3JSH 3*^ ^3 WFP 

vices' *T3F1I 

*& *fi Wj ^ 3$ > 3F|R? ^IPf 3l^r 

wfsst wsacra^ ^stpww^S® wFr^n#^1^r^^ 

^pafRI WIF?J I iss^fft Rest ’3F? ^I^Gif WFP 

3Hc^fl£Fnrwn 

C^M ftTnft ^ ^Nssa (Dead Sea) ^t3 ^H4Al l <^t nr^Fi 

i ^3*5^11^1^ TF?? «fl®' 'Wsp iiPfiir 

wfujp^^ri?qr<MC3^r^!i 


.Wi. 


tiM 



ftare.v 





























tf.v 4wirwci rihw 

PTC*t TO$ ^ft-H^Hl ^ I CTlTO ^=T TOt *JT TO<ft w « Wm <*PH ^ 

ct ^r^rTf^ff ^*11^ c^TWc^ ^tstk i «WTOa®ttc* 

to® rtl^Hfl* <>i9 ■"iiRs 'srcar ^c® aiw i TOawra c<R teica c*il>i ^w *itw i ca^ro, 

H?lw TO* ^ TO*t*WBT OTff TOt ftf **T ^t# ^t *mTOTO »HCW 

^•PWI *?3J W**TO TO* (Wi TOtMl W®| CnWlWifl iflJFjn TOfc TOTB TOWtJ 

aSWfo ^Cff ‘fl^JtHl xj'Gjjj | ‘TOWT «(RbBff "^nSi "558 C*T|<i!c*1 $&T IS* *TB I 

ff*h ^flpflSCTS T>W 

Atmospheric pressure 

aS ^^TO^TOtaftrosi to^to* w*to*i^ tof^bj *ia to*i ^ «$to 

alfe 4^f3)St« am l^N I aWT ^<WP* *Jt^pW C*dl*a 1.5 m 2 <WOT <j|^*>*i TO 

i.5xio 5 N^iacm^Qri wTOipm nStaa Ifesw sras to^Kgri a$TOTO*mTOrfijc#f to 

^T59 TOTETTO TOP i£f$TO*^JTO*sa^TI 

<tyiifcfi^fr wprj afe a** cwi toto* cq afifot®! ^ anrt**QiTO* & h\w& 

1 >T* | 

tftwPm *St*t*atip**im to** afiNta 

am a* fiftm tot, a*s* caw aat ^m aita^t *u to ^ 1 

TOffc faj*J *TO TOT ^ *QJ WTOS CTOim* TO* %* 

TOffct* W>| -to) a*fl> ama^ atca* ^rcai ^am (fiaj ^ .&) 1 aro aflsfi 

aGIt* toc* *cu smm amro **c* crot area ama Rawp enca 

aiTT TO W%QJ TO* I TOtM'jfaW TO TO CT TO* ■ferosw 

auM*** tort-toiR '*m i ftwf "TOsw ^toito?ts% 

®tc*st ttijt <<^r ^ 1 arczw ^ 

W TOW? W Ife? ^Wlftff ^ ♦TCTO ‘fe^ST t^T "TOT I *$ Wft ^BT ft»W TO*!*TOK* 

touiwi w^fai^ca«Tft<K^ «h;hc*w awa toc^*i to = 

•^•ri atfla^sww ®ta 1 to&i c^nar Itojrt w amwi aiw ^ro ^wt am 76 cm 
bH 76 cm §5 > ^1#*TOWV *iwi sWtw * 1 ^*^ I ui'ok'i ^JPI j 'otwi SIC's! ^w 
rt?fir »f0Tit*t ^at ^Hri 

^te»n»i C*I ’Ust’'®* ^iRtw <I1W '3B1 ttis <ii«w 31^5 ’rt'"« ^tW 1 pF I «H^ ’pJ *1 Hct IjBwPw 

’■pp'iH^pii ■imt^thhi m m■w•dw 1 ^rm«fiNw* mh^"usw-uimiRUw<c*ii 



tJfilwHfl ^=(prH 








Altitude and atmospheric pressure 


ton ' 

•IHIWC1W TOW TOt=T l 
to TO w 
airor to®t TO 


10 20 30 40 

Height above sea level, (km) 


TORT TO 30% I CTORT 


«I1C¥ TO! TO ffc* TO TOStl 


CWPH'^jPIT (fM tf.^o) I 


Change in atmospheric pressure and weather 
TOT TOOT TO*Hfr% TO*fiU 


TOTO 


ftar fta TOC® 

<jtew ©cw $J*HM 1 1 


c*OTTTOl 


Elasticity : stress and strain 

tjtori tow ^ frrrtj to i tow to 

i iqro^tot^TOaoimTOTTO^ c3s?TO3t 








sKaw i-wwi 'sifflg -4 'smi'w ^scra *iB«fc»ni ®$t ^gpt, w «ic$si «hj <j»£fi; <$t 
atwJii* ^wt ot?t <w^r «w>iiB' 4 'stwg -sir 'siwa^ to < w cj$ qfcp 

^PII (fl’ft’WIEfo >S$ ^KR®IWi1wM&MI ,l H>*l'fl$^Ptl «M 41*14 <iH>f& ^1*11 '*ll« > CTPl ^1SESTW 

4flW ^Bt *p^5I ^R5|3I tel ‘‘1HI I ^|4IH4 ^|V|| 4CT I 

sptt fwtfewtrw ®”tJl <PT SlGTM ^ ^ ^«j '5(«I*[i?it «Bp^g ^ ^ I ^ftsTC 9 ! 

^551 <^j, >si!a' 4 H ^f 'jii^m «ifi^ ^c£ 1 <<w^ ^i^wsi ^ «n?i i 

■snf^w -*mi a®iw w>iwi tot jj© to fafe^wshi ^ij ^spr f®ro <iwf5 afrow 
TO?r$«<i^in a%3t< <iiRj<f* <( 41 ^ wros to i f^s?i 1*4901 *i^*iw 
®f« 4 afeam# aro %sa to 1 ®sipu <3 fi-jnisi tarot cat 1 %w*i 4 to n m 1 1 



OC fajsfo 

^I'jp'i = 4<i<f x R^R> 



8. 4ror , siTOTOJ<srotTO5faarflasft'^a«retTO*Tr 

aro^TOi ^sro* cror ^RijPir f^@t ^a «nroie tot aiMa a*i to to to. 

WW TOB TOTO «flg«t TO® TO TOI a*®!? <WC&I <TOt *33j7l *{a TOP TO 

TOB 3TO ^3 31|sp fr l -^t TO TO ffotffi spfcr TOt&I <stTO TORI « «TO | 

<t. «cm « to*h cror '5i‘!£pff amroi ^fcisjfc ■rot aror to wu*w toi to tozrt 

OTSTCrer TOf TOlt^ fro w 

















tm\ 

Plasma state of matter 

w*i\n ^ i ^ aiwstf *pnt ^ «ijpt i 

^ I ^UHJ i**Wrt^l« fllW^rW^TTI 2fTU *&n'^ ^WM ’ft® WlPlUW 'S'PWWflil JfURT^fWSr 
I *ijlt*tu •TTPH SflWBl tM&\ fiW4 C*l$ I 211«r»i1 WR ^*T «R3 

awr<#(# ftprer^«tw to i ftir ^t 3 p^m aiwr ttf ^fct**n 





: CTC41M! «IMCM 

^1# s’qWBU.ftfr, 


^1 W 

miS* «nfc 


4IWW s 

>. fifrd ^fJfaT 4^ftd W TO I 

"‘HR *!!% RT® I 

\o« ^st ftor »tmiw crow •tlPtos c*r cutow wft$ «n*fH toh[ i 

^<P*4BJ *BJ SHfitelCHs ^TG I 

8. TOBioiflifoa *tift faou «va^sj&m ^-wi^fe *u *ni fcwn to i 

£. I\»t!Md »11*)C*U Wn TO3 2 ^ •iSlTOC®!* *OT<ED ^5 TO1 


TO « *t«!TO fitftW 


< l6, 





■«*$* m 

^=^2-^;cm 3 


TO 

M 

gw 


Vj cm 3 


HflMfl 

*IGU Fi cm 3 


V cm 2 












V = (V 2 - Vi) cm 3 =.x 10 -6 m 3 

10 3 kg m‘ 3 


•nil* Iwum (V) 

>i «iSnfc*fir waa ^ # ? 

*) oicsfiWiir 
<fl iijlwlRiUlji 

*i 'sai’ia ct^bi rtoi'ff^ ? 

*) *t£l#6M •Wl'flll’** 

*fl WHfliFi* 

*) «0Pr 

f&aj CSfc* (*tas 8 >8 6 •R,iHS|a 'S^3'TI'0 : 





<t) oiMlfirGifi 

<0 PwwlflftM 

<l) CWIWM •Wl'fllf** 

<l) topt 


<l) Sfl^sfl 


81 ? 

*> 98 Pa <1)980 Pa 

*1) 196Pa -n) 1960 Pa 

<m <rftf «iRaBt f ^ acaw *at 4 <fi- 

i. ’j^srisr *itc3|3t *s*mi fpi ataw w 

ii. ^^•nK3B<aswi8MsK3M*5IC* 

iii. aiGSil*TC»Iaraw -MM 
fstoa c*rtfc *ifas ? 

<t. ii 


^ 1, 11 'G 111 


b<{ 


^5. i 

_fc. m m m 

*1, 111 








Har west 1^53 *ft® : 



ft WfHfl *& 'won 


f&TE*r ^P=5f6?T ^Pt?rc| ^jr«!|jt '5^ I 

*0 f^fa ^ i 

^) 'oat*ia WTO s»*jN'® *F*TRF®1 ^TMTt I 
n. 2 ft( j 

il W \« C*WK*M >1 1 “H^ ♦ F 

^ I *i«i^ <pl(,<p <5C°i ? <4^ "% ? 

\M ^I^M^il TO W* ^ ? 

81 'CSt^Pra ^HWH ft 2t^5 ‘He*?* ^TT? ^JNTt ^*sT I 
<M « fcib'oH TOfj 1^ I 



































# WJtl 

EFFECT OF HEAT ON SUBSTANCES 






siaig^^i ^feii mtifa wmm *fiM^ tow* ifN^" ^ ^ 

^%T TO^T W TITO *lfiM^ ^ I 3W ttSSC* Wffllrt *1^ *s& to^v w ^ *^$S 
w I VfT JWfl Vim 3 ^!TO ^'T i OPK^fWIHl *fll ^ I) 

^tohe *ii& piw TORjt- 

*&. ^a*raflf£, cwf&r wmstoet -^fltw TOw I 

*. J- tW|^! ^5?% 3FEB* TOE *liB^ I 
fc* 4fte frrtfj sfWt ^>NJt I 

tofb? ^hi» 

v. ! BT^M^rsFt’^Fra TOW Wf I 

>o* *ftScrfa -w^a wMa wi ww i 
ib* wr # ^rt®T‘T« | f3Ste^i toe* to^i 

H. W **^E J 1|W <uHji ^IJJS I 

wnwsi ®*steito i 

>&* ^^$’ 3 (!l^*TO^TOOT*ttlRI 

itf* *Mlfc^ ^PR ^IW W&T TOW W^l 

ifc- TO&^%r%^^TO^TO^TO^ TO^I 

i<\* ^si r 







Heat md 
^tn 

w ^n w sf@b ^ 4iwt w *rw i w ^Fg <sct %pf®s ■ ftc* 

^ i ^s^icwi^Fn 

Wfe [ SJS*jM ’FT ' i SS^|*J 3K¥ l ^ *OTR9 *ift l 1% ^^1 OTR^t Ifflcfe Otf§ ^!E*f3 

Haw u^^n#5^ wr^gjpfls o# nfiHft* i wiW'^p^w'^n ®?h ^it-wr ^tSjffla ^ 

(^f ^ll cw i 

WSf ffl ! SI *N%E® *TW W ^ (J) I 1 $ *F¥* fltm £Cfd) W 5 

WTI WfS WT lcaL = 4.2JI 

i (SPS^I 5?^F3f ft«ft Jfl tft3J A w B, C ffiSS*! 

TOI •HaRplM A CW w ^WCs^r *tlfr ^ C 

c$ c^t <bw •nft 3 ^te) to i 

B & ^ « W ^HhmjIS <1ift caplte I 

4RB3 ^ *t!E3| C®]*fffl TO ^ C ^SIJ TO 

^S? | fiffi *S TO 1&tft 

TO B *fe fjTO i <£STO tfsITO^spi 

^|OTI^j5(j%^t t 

C +ffts£ TOTOK *lfPt *1IEI ^SI Wt ^ <4^TO TO& fet ^5^® 5E3 i ^$£*i 

TOTOTOflOT*!^ *W$ *fli%S TOOTi ^^15^^4w 

'Wt&E TO : TO lf T TO TO w *IIBb TOTSgTOt fipi TO’ <TO B TOS3T *tlf^l TOI 

*mm 



fe: fe.i 



ffW I j 4 1 tf£E ^OTHT TO J 

^ <TEf CTO 

^i sftiftw tow wTO ^ ®*rt *liw to™ 






ct a*?a wsnatt caPr pt siaia aw pi a*$a ^mrat asi pt \5ta «s«t ^ot i ^miaii *ifibnc*» 
ww aia atttftftfcBn 


^mWBl <9^f: 



lipF^ Ca 8 ^ (K) i 


c^afea : pi ^mw s wet •lift fat aia»nc®t arfta w, aift 

m*f *11% ^awt^r (Triple Point) aPtl 4t ^miatl 273 K «t3Tt aa l atfra fcawf^a 


'5t*lalaHa 


1 

273.16 


tW(? <sas CT’fe (1 K) aPI I 


*ftfc4s WMHI0W 

Thermometric properties of matter 

^••isinar •°lf^nc°tg t^car «rs5w witsttcm i <5mwa 'sis^pna aarctfa 

PI *fif ’'llthl'S's 531 iflat <lft <1(5<1^1 *W^S0f W1 ^wolw VSH»||<J1I pi5^1 W^lil Pit 

aftast «taic$a <5waif3w a$ apt i £ aatfca' ^i*W0w «lal<f api i aitftifttnaa ■sre^u 'sMjhOw aatf 

amw a«iaai 

^swatlifc a%aiawa'flt&®na<5a, aw.mt^i *na»t aittfifiifciM* prhi ^itra ^ipia 
%sta aft® *wmw vbm*i i 13i-h> «w< <sat. aiaw Jaaftas 'si'WiRw atf art aai *s^«iw *om 
aiPfifirErcaa crtar ga amnspr atoa af^ wpf wwl^r? aatf >3a«. <tjtpra im ^mif^ra aat 
^ai 


'b.vs C^FlPniPT, tPlWriAl^ « C^lfa 5 ? t^CBI *TPfJ 

Relation among Celsius, Farenheit and Kelvin scale 

C^tPIt a^$a <smi3IT JifS'WlW ftlfa TOW CRT 'SMMMM Pa»t SKSIBM I «M»IMM (W 

a?aj WW* 1*m *t® preat aa i«ut ^rorar $lk+ ftaiw apri 1*st«w 

«tsatf^ai®*i srtw mpi'smiairal^jw^^aa’wt^t^tspiajw 
aa ^ips apti ^p? ftara 5 at asw f^ja apii ’ataia mw ww a^* 5 fcfa «nft pi 

<smtanaafc*ta®*!®aaant*apii WPwww *qN«aatawft^eapti 
P4si»v itfts a*u<i'S waiana ajaataia 5 catFia* ajaaw apt i catPia* ajaanca* •tiawta a*ta 
waiana pa»r ^sftami auwt i^taatana stsfas pa»a fa#: Ptafarpr, aiGrcalt& « cwfat i 
ppiFbiw , aapRaitt«c^afai p^pi 'staatsia 4^ 
aama °c, °F <aa\K i pw fo aia p*p i P t i|fitaw 0° 

C, y i ta aa i tg p^pi 32° f >aat. ca^fta papr 273 

k i ta#!iatw? pwfStaw papi 100° c, oi«H^t6 

papi212°F isat.c^#*rpapi373 K i 

'swaWM papw aiaj a*i4 *imh : 

Rj(l>Mw A rftat. Satf^law i?1St^5 iaa«ffi 

aiisliRilSMPwafapti d&ar *.«) i wia waPiaw , 
aro r aa r tt « pp#a paa?i awifare ai i o ii 
awftftijta antaift am aspiti ab at t^ i W Bi ma p 
^a*ttPia att wa f^aflt papi aa@ta c, f «Eiaa.K i 



ta.e 





io* 


Hil4(<Wh 


^SfTR 4$ ^ C*FPI PA ^ C-0, F-32 ■W K-273 I 51313 ^77 50313 Wit 3tg, 

PA C-0 F-32 K-273 

BA 100-0 212-32 373-273 

C F-32 K-273 
^ 100~180 ~ 100 


„ C F-32 Kr273 
5 ~ 9 ~ 5 



gffWt (6.1) Wlftgm,5lliW5l$B « (TPlfe*! C^PPRI 3t‘tT5 , 't 5 £ TCJI 

'$tg wiftgpi « c«wRh gg®? wr* gw- wiRratg wgag gtw 273 cgw ggtg 
C4 »iRh C*m 3 lis « 1 fe 3 t m I Wl l°Cagglart=(l+273)K = 274K^aMgl3[tl 

^ig 'smwra gffai i°c 5?i ot&i ik <ag ^rsrm i 


MlRfe* $31334 <b.i : ^ ill^gg CfRSg '5mjl 98.4° F 

i wiPuiw c*m <<$ ^mnn g^^cg? 

gragisiift 

C F-32 
5 9 


OFegl’sncg, 

*PlCfW3ltT> CRR5I ^pwiafl, 
F=98.4°F 

wiPuim w*ct 'iHiiuii, c =? 


_ C 98.4-32 
^ 5 ~ 9 

3T C = 36.89° C 

$®g: 36.89° C 


TOt ejf*t gsc^g ^mat wiRigpi 
c*m *i%jm w « <.<wRw 

C7TOT SW*f ^3? I 


Rise of temperature and internal energy of a body 

ggfedg «imR* falwa 5tggr ®ftfg eg, ggntfg wjjwt gfcr «iMi*t i gsfag «mrtt wUcnt 

<af^5- , 8lggs joiPw 531 wi e «0l%i ggfltfg 5^>p?it <$wieiiweiw tjBlijJtS geg1 
SFJ3PTI3 4$ *lf$3 wu *if$*i%g wig 53 1 5MW iw ggi$fg g«t$piig gigr 5Prt*t-fart4 ' j fi gfcg 
gpi f4sg*i% «ncai 5 tn% ggrc^g 5397113 gw gig^-fafft cg$ gpi fo5g*i% cg$ i ggidg 
gfjwg o fg®gg%g 'sfsjwsiM g% gpi i 'si®j« 4D«I *t%g ifwswl 
ggg w %g*i% i eggigt g-^w a%i *i% w gsgpi ^|g w^JIh *1% gro? i ^ig gpsFsSt*! 
*i%g gRit^’i^ya ’smiart gfagfcmi 






*o\D 


SPfW 

Thermal expansion of a substance 

gjm gy^yrm gpnf^g ^PTTgn^r ^^qgf^vs i wrretwta^fr®^^, 

«ic®J 4 «i$r ®4t ^ftr ata i *PTtotfa (&tis awa fttSlt® 

ia ra aft® ifac® ac® air* wf aiajtawfi cata* ^®|flwra wt ^fti *im i ft"? c^iwr 

^J[ WHt WC4 aiald WPR 1>H 4W I a^ 5 ? *11^8 4la)4lR cac® "5t?T 

®*la R4*fa aR3lI ?W? *tta ®<la’ ^I4^M Pip<\ 4tu I 

4foC*1 4f$a a 3 ?* 'aflJtjWl *lftt® ac® «tt£4 ®CT ®T *ftt® ^PT aa I <£R 4Eft, Tjj? TOff 

TjS? ^IWJIW ?JRKI aft 4CT at* «W3W ftrt*f aa g® aiaI ft"? 4W?T aw *p? ^WIWW 

^fHkj ^fti caw ^I4<H aa ®® 33 ® ata at i tot ®f*nw ^ftr ataia vw 4fta a 5 ?* aw vjgjwt 
aaa ^tac® ait4 ®aa <34$ ‘aft fi«i ft®a ftc4 a®$t aot Wrc'® aiw, ai$t<wi ftt4 ®w u>c?j caft 
aot cat® atc?n <$* wi at®T4 ^fla % >mjh* 4H at$ow ftc4 a?a ala «wa*?f6 aataaat® 
<?*« i®aa 4 iIg4ji ^l^raiNR^* awa si®ta 4a aw ®tcaa a^taw <aa aata*t <aft aa i atifta 
aanri* caa&r ^switaiT ^ 5 ft^wr ^5a*3ai^T a?tif& ^Fa ata i ®t% sataa aa% aaflrf aaoro caft, 

®aw®iac5W4a 4aia^amtf 

'b.^ ^f&a *wc4s «pn?*t 

Expansion of solids 

®ra aotta a*aw a*fta aarctfa taaf, c^jhw 4wwni®a?ftiaBri 

arfJft 4 >^cvs ^5ii sfcata 4aw Rft® ftca* £aaf aafta ca ®tc4 a>?I^ Wfi ^raia*! aw i 

aatar4,0 7 ®faai^c4iwt^sa&fat/2, ®r 9 wi3[i 4« 0^ ^w c*ia 4, 

/2-// 


<*ia* ®Hakiil = 0 2 — 0 ; 

€Wa 4 ^RTf a atat s* 4 t 4 4 «t aa ala aiPiaiat 


_ irh 

a ~ h(0r Qi) 



6 . 2^^4314 aft -im «flai®t*pnait^ft 



e 2 -e ; -1 Kas®w, 



ftaj ^».8 


a " lj- h 

■^®5R 1 m C^lPff^® 5 ? ’tWlE^t ifCSS 'sMuVal 1 K WI Vftlft *IBl ill 

^ca ^ SUHtwa s>m *rc?t^ i 4* awk' 1 i ’WtMswwwi 16.7 x io -6 k _i 


^im pi 1 «i»im ncbfl 'smrat 1 k iiw?^ 16.7 x 1 o -4 m ^ »ns 1 





io8 


•iiRfo# : 20 °c wwjh ^nwsf toss 100 mi so 0 c wrorani «gaM j 

100.033 m y i gJIlwa ftlfr OTEFt a=a I 


^pratanft, a=-y4jp W, OTew ^’ 

// ' rW ^ «flftfctfU, = 100m 

- 100°mx?0K 100.033 m 

11 x lff 6 K' ^^mw,0,=2o°c 

c*wwsnat, 02 = 5O°C 

WTOf^K ©2 - 0i = 30K 

^fal, / 2 —/) = 0.033m 

WTJ spua*! a = f 


•KlWl: C3WPPIIWCTWaas PNtW^«nw cw 


cahga '5it*t e ?wa aw fre*s asa jpnfts asi <sft 
swiat'la aNt *a ia*fa <*m*i spnatfa ^ <a»i 

“i ft" c^warcai 


"ZUl C 




- o-wrjy-r 




mm 


s? 


1^5: ty.fr 


cv^mtf *<**&$& 

^lS*i <»T*t>iMfl «^P*J *Wt*l ^ *!T5f I 

cw*nwwt \e 7 ^wsnsri?! ' 3 !pf^ 

C*^cq<p»l ^4/^5Wli9t 0 2 c^ilj^l A 2 1fcllity.fr 

0^ —0/ 

WHW A 2 — A 1 _ ^2 

p 2Wf ^at ^RlB WWI • - ~7 - | 

P=^fe < 6 - 3 > : ’ i 

_ tw ^ 1 , 

~«nfoc'ranp»i x^miana^P»t J ! 

6.3^’iftwtaft«#CT i aw»i^= 1 m 2 >sia«.«mat;J _] _! 

(02-6,)-lKaa^ra ~ 

v _ . . Trar* 

p>=A 2 -Arc*m 9 \~f*\ 

1 m 2 c^lcil <p$«i i^lc^T WtM^rliSrf l K VC*1 c^n^i '©Iw 1 

%»WFW C*F$ SPlIttf ^ I *W K" 1 1 

'©tota C?3f 2l 5 TW :5 R 5 t 33.4 x 10 -6 K" 1 W® C3 1 m 2 e*t , iii<pc*ra c<p|t*il ^tsjt 

33.4 x 10' 6 m 2 ^mi 


ffcfli ty.ty 











, - r , . ,1 . - , 




0»TBI*1« ^hr©H ^llsH 'Wf 

WlMt ^ft=T >®t*fellajt '<(P*I ^WT *tfeT I dJF? 

<Wfcfa^lfo ^Isrei FjdTCl^nfo'WTOT 

G/i <*?^m«aivri$aiwG 2 ^ai*c»itw^era 

F^^Fftl F 2 - F, I UfNtiflt^= 0^-0, | 

qfouH 3fWt ?iw y TOT M^jJt^i to Rii^i, 

_JWL - 

y Vjty-Oi) “' V ** *■* 


6.4^?#TOtt^^TO^ Fi= 1 m 3 d^^mW^0 2 -Oi = 
y = Fj- F/=^l*^i ^P*n 

^ssfcl m 3 ^ita'ctis C^tCTTHnictfn '©b'total 1 K'^f^T WTWJx^hr©*iTO^ 

teroiw* spflsrt^WTOn 

«W3ITOw*? 50.1x10^ K _1 Wff^TO 1 m 3 TO«WS ^sMTOlt 1 K^fWI 

mv* 50.1x10* m 3 f*J TO* I 




y = Ja p = 2a 


<b.<\ wr spffitf 

Expansion of liquid 

wi *Ht4* Wfe *t cto^t i ^bw RPM> TO»* TO*i V5«c»w ^M^kui ^[P* toe* <qa 

to®*^itoi : ^5sfcTOETO aro* toeto stTO'twt c*tro i w*Hut *P*& TO* to* 

*^^to*to*^to*ii Tsmm ^P*s«r*jw*m ww wi* toto* 

toi 

*ShFT 

•p*t *wTO*rai « ^rarottair ^oprtt wrs to c=m^wri 

dCT JWafllW TO*, «0|*CW*, CfWW ,TO1S Sf^T® <K*4n5 TO* C*TOT 

4£*f1 (Sd) s fc.V) | d(TO dT^pft TOTOI^^ *9 TOO? 'oM^ifllll *lR RfCfl r: ; 

TO^TOTO W 7 v 

'BsiOTi ®*#wt <aa$ «twca i <w «rcs «iaw «nft i»m wir 1 1%sjh ■ ) 

«si wr ^iWjwrwnsr at*® w cw ^rca «awa 

ta«p$ $wi« «$, R!4q "iw ^awa S'o'oi RI&sj i 4 c*tw wWt ® | * ! ^ ,lr 

TO CT RiPW! 'SMUWlI »HMla'SWa TOPIS TO1TO *ITO«f asi 










fc.br JPffiBH 

Real and apparent expansion of liquid 

ww ^ft rctwt «toar £3rr< tow to i ^wrc»i ^5a*»r«^rowilE smia«r ^srcfri 

- «W^dTOH ITOf^ 

a^y €PfflH : Mtcaj ^t orc< to) ct stott"! tosi - 

^roroa^dTOtTOi ^^torto wr atw a^^ro^c^dTOr 

^cU^sft sj^ a^nroi v£ct v x to awTOTOi 

qtTO dwn j <rar wr gjw wt flte*r wicw cs , *wh arot c*wa aro to, dicro 

ftHMtll ^t ^ ^53CTST CT SPflTO dtTOt^tH WTO a^itori to i v n TO wft 

<w1 TO1 

sTfs spim « spnaro -im ?m4 

^w^fET^q; hiRPi®^I to'aia^ W•rf"®ctfwi« j»itot^ w^»in i«w^a*i 

JM>W *FF «« ^H f tH «BW ^BOT WT^ICT CT. 'WC»W SmBw A cm B TPf «ifrg grca <HCT I 

'SBm'>tm s ttw «w ^’tot ^ ■»mr ^cr ctw toi -ns ^bh w «reawt ««w 

^lll'M *tt5 I «RI '38»[ A Plw B CB CTPTBWl , lawr^{ »ftPl 3S OT$ 'Btff ’Blfl'SH 

^ stwc#! to i *wrc$sr a»oi wi^sr *wun «ft faitn < 9 ^ to i «nto 

^Rwjict 'wn atm a Tim >ww(ct cron tom to ca ^wT'WWspw^i 

CB ^t*il sf^5 SPiWH $.£. , lt dloiw I V g Tfat ^Rlt TO1 

ffc* C*tt^C l HT'3tlICT i 

CB = CA+AB 

^r d<^® jprfiH = nM'v spfiTO + ^iiwwi 

Vr - v a + V g (6.5) 

«».* wbbh ^ret« *nwf*ro ^t*t 

Thermal capacity and specific heat 

•WW fiiu 

c??lwl 'sTMfl , l9vi , l 9»$f&d w, ®*tlnH «toNWW tor tot i 

t-flw i ■y^ i smil ^ «!H ^ Elyt ra ct *i B>iw aram ^ to < rew i 

'Btt«nS , t^>l'*l <P^fl «»tWH >W'®StS ^ 1 

«wt^, c^t^^swsnstAe^Tw Q rf?^ w »rc»t i ^ggK <$* <a^ vs i» wm ^iw ^t*t 

■^fe 1 

gsjnt^pwist ^rst, c= 

'oH^isH vavM JK' 1 1 



( 6 . 6 ) 





lol 


wiwi <t>^d ^mtait ^ *a^ ^i®ic® ct ’liswr ’sit'isr aonsFi ^sr 'sigp <5r S'lNwa 

'5ftwft<f' 'oM <CT I 


m wsra c-wwi 'smrat A 0 ^ e ^ 1 ^ annw^ ^ ^ ^’saw ^'swiait 


<<«*? <n^lw 



’siwa atst^ ^ ^®aK, ^nc’if^p w s = 


_2_ 

mA9 



«m*ifa’p'®ii»i?r j kg* k 1 


asrf 

attain (J kg' 1 KT 1 ) 

aift 

4200 


2100 

«i%sm 

2000 

%1T 

130 

^lat 

400 


230 


6.7 («GF (?P(r^1?f, 

Q = ms hid (6.8) 

’stfft *|it® ism at atSfo w x 'snwfoas m x 'smisria aifoj 

’odHt’W «' 5 ITO 1 ■»pH'oka ^4 

^ ’»[«ft« C, (6.7) >|ii)4>{H OtGF OT^tt ata 'atnPpF '5M 
AW 


s= 



mAB 


C 

m 


'=nr p if^p wr= 


^WtWT 


g®gK^p 'sbei 'ol'WisW ^la $*imn?ra i ait*iflRF '®m aia i 


t».lo 



Fundamental principle of measurement of heat 


'smtsta <i^w '5t% ^rw ^ ^twa awr m 'srwt^sfm^ 5 $ 1 CT^a'smtwi 

Caft £71 ^sjlCT'aiBl CT OT W SR*! a?ica I ^H*I3I 4$ sRa « a^a TOS 

ama awt at ^piwi a*?? ^smian aata as i 


aft slaa o <rJ(.«is 5 to ctIcti at as, ^ta £sft 'smiaila si afiftM wta a^fa asacs 
’as’swsiafls a^^^cst <?it aftsH'$r t t asa ss«rca 1 


a«ft«, csnt aftf® w = csnfc «jit® w 
■flUlt »M afiNt'ta ^s3]R> 1 


(6.9) 




v ht 4 R'eah 


ioV 


Effect of heat on change of state 

w*n?r *m\ cw- #i ) wr's4#n «nfar w*rr*rrat 
W, *tlft « I 4 ^fl3^ ^T, Wf « ^ I *llfal tilt 

C<pl(.«ll ^f$*T 3E?Tffl TOI '©fit*! *10*^5 ^?It TTfil, *!*!♦? I 

^ ^ ^ wi aom <f£?i ^rnm ^ ^r i 4 

c*^ w ^ ^ 1 o°c ^mm fesa <nm* f*to> «n^cn ^h*nsn 

c*K?r 0°C -<3 ^fi^ 1 iflBPia Iwr ^MiJl^i *it^r ^t w *fcn 0°C 

*tiPra ^5 1 c^ wi wtra ^tmaa ^ m$ <x ciw ^t 

1 ^=n^t?r 

^ 1 <4m3TQ w sfsra Rwh 1 Mlwj ^m% 

^PTl^ ^C?T £WW '©fjyn (il’^^PT C^tt ^ 5 ^^PTW >© 1 t<p ^plSt-i ^Slt 

m 1 *iR-^w ssra Sum wmj 1 

Fusion, vaporization and condensation 

£K3tf?t wfos <^1 (7i awaits wi store 1 ®; w 

c?rt «Mw 1 *to$ *tot *iW ^ 1 **to «itre 1 

wr ww <#re w*tt?i 9 tR«tw viU^iw <rt'i><H ^m\ 4$ 

(i) ^W?R (Evaporation) « 

(ii) '^st (Boiling) 

^Hlfl'l; 

twiwi Tsmm ^^i3r t*iR^r <?m to ^#* 1 ^ *3fo*iit<* <h*mnjh <it^i 1 

t <*&$ ^us Ri^t to c^mm ^1^ c^w crc^r ^ 1 ^ 

TOT (TO 4 $ *#ft ^TI3T Wt 

^R 4 M ^tiit^l ^ ^Itf^ WI C 5 ^ I i£n?t^ ’qMlii'i I 


5^r t 5H7M wi c?^ g® «iSH« w uShiw 

^1 CTl^f^^msim ^JTtOTfT^HW^ 








bok 


^ ^fiRTO, Wtt Tm W*Ttit ”1^ C*fcB *ttfa 

'oH a iksilfl ^uoo ^csw, slcH ^tl - >oB'o <45$. **$*1 I C^t^TT C^M ^3R 

CTWlcHI '©M^kuta '*Wm CTtfS ^ilW *<Ep«ilt®W 1 ®M 1 lh!lta'G sl*l5)si ^<P4I^ 
CTC® *ITW I 


qfrcfl C^tFTt *Rfc$I ^HffllH ^-Hl <$& ^*1 ^^lt?J ^Tlft sl&«<lt4 

'b.i© wk.wm fe*w y|c*Br sj®m 

Effect of pressure on boiling points 


Rw TO5 WWt : ^ l^Cfll TOPS4 4P ■'icH ftp( R‘S,‘V‘I wlw <2>C*i <(15 W'a TflO I ^ C'T'TC® 

«tW? $rot tjjtf* cbi^t pipi Piute* i eror 


TOP ’5TO1 1$fi»5 *HfePI 5ft *|B15 PfRPT «fWl»* PPJ 515 ^t 5 . *fWl®* 

0°C 45 crat to to 1 *i4apw tpret 0°C «Hw i p$ wffeprat 

TOP »tPf 5151 TOtSTOjacSIP^WTOPPlCPTO^flPTOtl 5fl«fM5 , t 

TOP! «ITOITO »p5l5 0°C TO I TO* M'iWi TOP TOT *llft PPI TOtP 
*#TOTOI 4$ TOJM 5ft 3C5W TOPI ^ IjTOI TOP 4P l£TOl5 *!®TO TO I 
5ff %5 Plfcf TOJTP TOPI *I§TO POT« 5ft JPT TO3IPITO pfof TOTO5 
PRttP ^iWfoSTO 5Pt I 



ffeST : b.'io 


TOftfa ®*I 5 SlPfit.St’T-'^FTO TOJ TOTOP «l§ 5 f &5 TO I 51 PI 5 TOJ TO 51 TO « 1 §p£h fl$sl« *l» TOa I 


• pffo P£P TOPt ^llTOIslS W CTO5 TORfe TO5TO SB *115 (CTTO TOP), 5ft 51?PI TOCTO 

*fWl®f PPt 5ftJ TO ^mta|l5 *tPl I 

• Pffo (TOP TOPI i( l 1l , 'BtM TO5 CTO5 PMWH CTO? 515 (CTTO £515), 5fl 51?P1 'situs 
*I»H1TO£TO? 5l5'atff<5ft Pfl5lail5 «tPT I 








1408 H*lWfl 'JfWM 'Q 41^04144 '^pwM 

Latent heat of fusion and latent heat of vaporisation 

wtft, s«iit*to wi ^ph *i*hw 

4$ w wnana to <s*m^ Mft * w "Pif^r ^ssto w j$ i 

^#6ifcW 'JpWh ^JW wfos W som ^3TC$ «TRSPI WT WUffl «$HUW FFT Wl ^ 

W ^ C^T WT I i£Plt£*T OT *lfel*t 

^oHWl v l‘ll4t < P ^I*^«<1W?J ^5H | 

^M1sit*i S^: Ptw *i^*i ’snffer <p^iPit v o *1Tf*f sHw if *llft ^R>l 1 ajlfl* ^Pis 7 ikfj 

<w?it % sitF? ^ ^i ms aatai^n ^ 

^ 4w^jn 

$ *tt55sr *to % «ns* ^T (Srmmwm* eflwi 

^piPt ^ *rt i 


*0<? ftf&sj fawia ®*6T ^Mtaw* fl^«^l*ro| 

Dependence of evaporation on various factors 

ftsura frW Pi'ia «?ui : 

^f*t c*ict ^ronn 55 *jr i 

C*MW*1 : 'WOT*WC#r^JT,^WI?R WJ5^| 

^5?re»RT21^f% : TOTOT «MlilWd ^t?J ftfeg I ^5?ICT?I *pr *WIIIW* C#t 

^?I I $qlSl '©scyra <iH1ii(.*i5i ^ 1 

m - ^« <i*mi*i wa ^^csnifiri ’em<to5t^ivuum m 
^m\ am\u w<i 

'EM « W1 

<it^^s®t ; ^5?m ^r©m w ^ ^5 ^ 

i fm i 







SUHiJ : lOTfl ^Ttltf ul^liiilu *i**rf ft^TT ^ I 

w^iPmh ^ktflPftl*, WP, i 

i* ft^^pwwfi>fapttfli 

*. tflctflttMc* w ttwt ^q Titro w*p? tot qic* ft*$ 

fartura *ttw ^T *flFt I 


a. aft RiAcfc wnui to *iw*t *rf*^ ^ wf aw *im i 


<f. ftuw *iot aift ^t?i ^ Rre «Jtw w**t ^ ^mtan 20C- 

25 c C^ai aft ftftd? w p raiaj 

fc* at*^ WlM '8I1WIW v *t w Nkfl1 CPFlfftu W=T 1 

i. c*nIwi an? w« M*i*iiw? ctst i 

V- t»Hl 5 wis WIWI 5 *TT ^*si I 

«KM0* 



hN: aiRfl ^Ish^ 1Mb i 

SUPlT : aiftsj W(Sh WjtHlOBW 'ftMlHiflUj ^**14 Wt I 


fapus^ ^>m\m aift^R^iwa aiftso aittfiflifallJ 4 *m*>im**t°h to 
c*r <^lt Ris>itfls arar 

*. i ftfift asaa aif^^m^^GroSTOi 

w to aif% 'aia*ii(ai kxfc^tois %^TO^'®w^faiTO^ , ©fa»ii(£ii^Pq aits;^ i 
8. ap'B WHil ®I1WIW ^Man-'JRU cHfbifl TOR TO I 
ff. t*H(5*n ’ilPifl f*tfn TO I ” 

*. cspifasisT afft ^nwiPir^M 


TOtoffl TO* ?m lTO8e*ii (Graph) i 





m 



Writer to* Ito (n/) f6^ ^ 

i I (SFT *lS*T ^ra TjSffr GFT CTOPT ftPte ^?T C'HIC'l <4^’>f ! fotTOT^r CTO ? 

crot 7fljg?r TOffi tot i 

*i. INwt ^mm toi«j tot i 

TOfaTOJI 

, $t%i smvte tot am *ii$wu 1^# *i®to i 

^ I ^fl® CTO "*1HBT ^ITO ^ITO OT CTO f 

*flTO ~^P\ ’1l«J*l TO C^l ^5 OTI *Tt ^1$ 

< <WTO %55|^m ^ W ^ 

*1. TOtfT ^|51 ^®®T 

TO15 ^ITO ^TO'Slt I 

\51 psrB TOTO - 

i. 

ii. TO=TO *31 

iii. TO^sSM’•Ife ^ TO I 

**. 1 li «t* 11« ill *. 1, 11« ill 

tteramtPIT8 « C^2fcfl3$33'*TTQ 



TRW %1C*W (PNlSifl 

81 *1 "j4 ^3PP W® ^s® TOT cfl<MRfl ? 

4S. 2 «t. 4 

5t. 6 8 ftftU 

<ri 5)1*1®■’ 11 %'smaic'fte®at?ro%i 

4!. 6 < 8 

5). 12 *. 18 

M Ufa W^if "pF? 30 mI ^^fe^30.001m25re^'5W5l'$m<^7ra?fM 

OTQin <£ ffa ^ '®mar % 30° c i frrrt sphim 16.7 x io -6 k _i i %4iw 


^tlfta Zawfa'pi ^raoT iffe I 

* 1 . t$& <sM *fl!R'spre 4^^i*TO%^’traft'?^jNn^?ri 

5|. <ng? 'al’WHCT tMtsW^G C*m 8R5|*t ^1 

*r. vomITj ^ 4^4 ^rwr to i 


WAVES AND SOUND 



if 0^ f§»sg^prsffaiT^i 

<f|^ ^Wf | ^ I 3TO 'Rt^TPji ^Ri|f c3*H wc$ 

TOfor *irai w»f, i T3T, 'im 3wr oti. 3*r ^ fes ^it*iM i ] 

r*o& # efts? ^ m- 

^IOT ^F?R ^l^'^»t# ^t*H *®RR I 

va* *K ^jws WfW *iftro i 

e* *i$ro ! 

£■* JtfRift*! ^Kri WG® *fl3W I 

*1®^ <it?Rj i 

?. 3s? 1 ?® c^eps? *!SR$fcv ^its^i 

fer* ^Jt^S^Bl ^ i.TO^ff’Will W *(8H ( 

h* *S^?I % « ^ffftTt ^JiilOT I 

bo. W^®SS ^5*t^"WPR Siliwtt?? liHI 










Waves 


^ 'Hlcns ’llRs 

RlftarTOM di'&iw^Ftt 


'-miwwi 


* wra * 31^1 ac«r**m 

3 $*ib %b i>eR 

toff aUPMWMa ^PHH*t *!tfar 
^ *"fc"W ^miw 
PffBft TOt *t% 


4w 


ST® ^Hi^ICH 


^CTWR C^TFTT 'HWJWfl 


TOJCTCB 




TOTCB ^TTOfJT ’TOTORI 


bwcbti 


BtPw WITO ^RT W 8JCIHW I 

©. <£re*ttR crtt* 'a*11*11 w l l% ’wm to i 

8. VMJO&lu SI^RWi iS’lfl f^&H I 

<t. ^scH« , zlfawl « £*ifiHt'*H ^d>1 


^iw : «rttr^t»i ^ «w 

2tl*^ TO ‘5^5 ^ WfW-^tW JWHW <WJ I 


WR ^T 


^to«f «HBRtf^ sw 4$ 

*U®aK ^Nal s'lc'® H10, CB ■ 
B V&G T8 TOW T5$#[ TO | 








V><1 



tsprfb fSstOT IBtdW ^FW I «£T^f5T 'W*! €H^ <(Gf (Bww «ihw- 

l^us; -^qsfa i 1%?^ t^f ^ 5 w#h awtwa to l 5rRtsr ^r® I^pw 

>e spw ^ >i|vjc^ ^ i owiw 

^Jcv&fl *W8| , H *H*i Wf« C*f$ 1 4rtttfT Hwil fifa <^>©«cwHl ♦tfef 

*HrtJ ^f i *3 ^k ^*iw> -1113, c*i >wiH 4**ic*i< Rwi ^^i #, vwji*j6i^ 

^ ^ I ^ *l!«UW ll tl*Rr ^5?TWf «l*f WCBl* fcn W I 

^sj3«jf-3TC^r^^©l^jc^'e ?m i 
»IWHH « 8W?I«f I 


Q 


A 


<*.* 'wl^'iB* «ifi 

Wave related quantities 

**fWH : >051 cHd t-taH C«Pit«ll m wtfc RftM> Rp^ '"JJ ^C 5 J 

<>4C4 C*f$ fa'jc© ftcs aiOT 'alc^ *ff H^t'i q^i ^5 
<tflWH : W ' 5 S 3 *tfl tp^% TtfS I W *TOCT ^C»fa 

writ ^*i*r^t»i^^ T£K&*tfwm to i *rtwwc?^aqro 

c*it<?© (s) I 


ffc* <1.8 




^•INV : 4lJ^ <?1C4W» ^^*|C*Tl vwrwf >jfi& ^ ^41W» 'oac.'Ha ^C*i1 ^5T ^•*H^fl # i 

^"ll^ UflCWta ^"ItCWM I (Hz) I TOsflh 

c^ic^il 4*$^!! icpv c?ic<pcw uQ4fl> <*t*M *iH*| ^MW 1 Hz <£,*1 l ^C4 /^ist ti4»H 

to 3311 «*i^fti4iPM ?p*r^ tot /=— 

r 

ftTO : ^5TO ^ TO TO WISTO »ll>UH*4IW4 ^ ’Ifc* 4P*t® TO TO I JpJITOH 

<tt£4 £TOlMl 44ft £4 v *iT»lft4^ ^115 ^W*IW R^W ^ I <*.<£ 1^C3[ ^ ^C»lt R^*W I 

*H1 : WlC*l1 t£Rfl> ^5?JW|lft^ ^IliS C^lCHICHI ^cifi *lR>n "STlS!®^ SWI^ tllRw 'alfl Tf“lt ^W I 
ifel >1N@* ^^lt ^*t1S »t1^ f^, ^RIH, 5^J|R I ^2W 

^ RnW w V ^ ^ ^ i 

<L*ftorP <£m <£P^ 




1J4> 



TO* : TOWS $*3P«t tW=Tt ^KtlsI <iRft TOIFf <?l TO *ltl* <?ft TO3 TO* 
nil%«i)«i <p!«i wlc.** 'imwl i»nlj aCT I 'osc.wla l5»Bt ’PfRI 4JR *BI*I?I *j?ft *5*131 *"i)*r>?l •js'qi. 

to* t**f i to* Ww4 A amt life® warn <*a ftfoa ( m ) i 

ftdT PP 1 ^ RS! *tSS' t*3lTOfTO*fctfjAl 

to*«* : ftf^®awi<***c*trocaTja^'*1^1 to^ stt® to* ca *toi 

•4.VS *>WM»lfc 

A few relations related to wave 

a*HN> >8 H41«a>lt*ia 'src*TJ *iH*6 

to* wift ^rroih a^prr i crot® to* TOg to ®rc*s toiw *pt i ^ a^ww/aiar 

sjfts *55ft I TO* *3fma** 7TO 

T CTC4CS> mwn **?Dt 1ft 

1PKTO5 „ „ |;ft 

1 C^WM ^ TO 5 ! 4«W I ^S5TR^PTI^ f=b (7.1) 

'TO*l** * TOJ *1*14 

'siurat vnft l trot® aa '®tFf 4“ifw toi TOia l ft tom* tost 

tow* 'sifeasp's ija^ to*?*<j to i to*E*<ij A to, 
l ft ^ as’TOa TOa wiTO'ail^asp^ ^ = A 

/ft 4**1M* TO3 Essies** '*R>d*' | va ^ =/A 

{*£?$, TOWs/'Sft /ft <£f TO* ?®fl ^sr 1 PTCTO 

^S3m, l (fw uaieto 'sitedw >^=/A 

®g®tta* v i ^5akTO>t ca* 

v= /A 


(7.2) 







3*$ CT 1 T*f 3*13 ^$13 ^3®t £3^7 20 cm I ^hslc-n Hwi C3*t 
340 m s" 1 ^C"i 4(1 TMfaF « *rft3^13 C33 TO1 
^TTOt^rlft, 

C3*t, v ~fA 

v 340 ms ' 1 OTQ3T 

f = ~l = 0 2m = Hz TOwifrrfj, X = 20 cm= 0.2 m 

/ i ll ft *3 v = 340 ms -1 


T ~ f~ 1700 s ' 1 -0 - 000588 s l*»INs,/= 7 


= 5.88 x 1(T s 

Wfn^»IW 1700Hz s *tfBWT 5.88 x Iff 4 s 


«rtnw»i > r= ? 


1.8 ’■fr'BSWt 

Sound wave 

<3t33t ^ 4^ 213*13 3% I 4? 1 1% ^3 'hf '0ne®1n 3I3JC3 I 3*T 'Sflvl 

TO*t I 4ft TO*I TORCH* 'sm *II3JW3 4^313 3T | | | | | 

(far 3 . 3 ) i 31373 ta 3C3 IIIII 

4$ -^\Wfr] <q|J||£W ^K=T 4C3 33FI3 WM13I fctn3T (31 Hy |||||||||||||||| 

S'vra <pH*i ^1 Hc’m vSsrtRj "531 3T I ^3"l ii fl3 s T > <pl»i1fl 3lfS, Lp* 

i rtl 333 ^lw ^33 Rmi v ^1t j 'o i °ilt j '5 3*3£3 ; T ——- 

^tUS 313C3 CT 41*1^1 333 TOt 33 ^©33 3ft 051313 IV |_|_|__ 

to cww c*Piifl i ' 


4^rc 


ISai h.h 


: 4^ft 4^113 4lltM 3tft 3H I 3ffiw^t3MTO I I 3lftw 

fff3c®3iP3ji «ran i '^rf^ ^^irc^if 'Ufajc&fcfasTt^T 


3©^ 3tfi® *jf$ toS*! '®'o*m C3ft ^ ^ "*tp 
'fiflC»fi ^ft> 4MIL4I <m* 33 C3CT C 5 !?! ^13 C3E3 

C*tC^ *ti3 CB^Q C3C3 Pft^l C3M C*M ^»"i*lh 3^ ^ 
^ft? TO3 I R jr '^> t^lwl 3*5 4 Mc®i?. C3 ^iIhsI ’■I'T ^iw> 
HlflWl 433 w»k*ll 3*3T C3^ I “Ic'ffl 'Q tdlwlfl 3ti?t 4^f& 
^ 31373 ^jC4 4^, 20H Z 

2Q,OOOH Z 43 TOO ^5 ^C31 



1^3: ^.V 


'eflcwlfl i4Pl*J 

cult'll 3*^1 *^“1W3 WI ’‘hf ’®3Vt ^f ? ^3 43^ 3WR33 WT PHR^H^p WS 313ICT3 3!lUlfeM 33 I 
H'n^ ^lP<flS> ««wj '33133 I 4$ 43t 1^ 4^ 313 4ft 

^J s rtj'®3Vtl ^ ^3^13 C3 5 ! 3I3ICT3 ^t3 I 3l3%I 313TPI 43 C3 5 ! 3*3, W 1 ! ^13 

<ror C3ft, 3*f&3 *m$ ^tC3T C3ft I 1I H33 tV^IWd 3C% JWHfllft* I Wfil 

1^513 C3Pr 3 P 1 fW3 ^51 C3pT 3C3 1 ^ Slfewt >9 3«3 1 *CT3 OTt 

3T3TC33 ^I3H141« >^^13*338 Mrth I 






iitr 


Hil4(<Wh 


Echo 

®tic® f%5^ c t aa otS ctHia «i(%w»i ’*iiai«<i >*imc4*$ 

«ltE*l WS at HWIWd aTO CSflSt *Pf amtTT SR3*I afcat att> I a^ atft TORI < 4 asatt"a> w 

*m ft* P$ *Pf CTPTt al?l I ^ atRf aiR? aftaRCTa SRI att> I 
saa CTlCTf *W ^PI’W Pita* siRRI ail ^a •Ic.’na asst, ^R <3 StlfcoPl® *WCT St1&*HPt 

ROTI 3RBf S»flS SlRwWWfl SRI «wfaa afos# "SOT I 

a(fc<Wt« <jHJ'i»l q#4 

(RWaRRlt Rt «Rfa RS|tR fflRBr *lst cat ItRR 01311 ttt CTOS® ijpfi. siRldM ilPiW CRt* 


ami -yw "istna!^ rpi i ai^^(RCT^7ii«asRi^^aCT(?lNw^s?rajn'sii«ittnw 

’JRW'lftRTI ^55TR (RSTCRt R»Wlt ROTt afo«aft ’fTC® RPI aPiaR4Mi %«R (RW a|JR ^11^ UHl® 

aia an® ’w afepPi® rest rsier fast are® srw jr caw® aas csa i aft o°c ®misira sRp® 


RERR ERR 332 ms' 1 *Rf RS ®IRPI — *IR 33.2 m HR I ’T55R 

10 * 

33 2 777 

4jRnM<K*f <2jt5t (RCT Wlff —z~ m RT 16.6 m TjSSq ?IN5® RCRI 
<aSH SR C§& SIS •It.'ra dt5>*wPl t*IHI *JUI RtC®R? 

R.to z|R><nRs <imls 
Uses of echo 

fpa «i^««i ftfa : afcasfta ririctj ^ srcst ^rm sesi * 11 % 
w affcg rtcr ’st IMs amt am i ^aa $a?a cswt *ft 
w ot? rr sift •$ <stss sfovls 1 ® rjs ftoi aw afesaft csht 
ami <*rrhr% ss^amt« cfc. scansftaift ciris s*oa<Sfassamtsfta 
m sis*, sift afla^t h , 



Rsi S.i 


ririctt ft4g aat am i 


rr ^ss^ ^ « afosaft «RRm ssisSf ass t. 


*it**T5] C^t V, 

<e«R ’■w a«?n?i aa aiPr affcaPi's ara Gjwa asita ftw rptos cata^ 2k ^rfeasaj 


2 h = v x t 


nk 


vxt 

~Y 



16.6 Rblws ^ alft<wft F»fe<p 4^ nSl^lfS ^ s 3t’ 3 RR'^c^*rt i 


(7.3) 













oilcan *W5*lt 

aiam aRwfta marca# aFjsr *n fpt i at<£t®WdwaTi ama aivtsa a^mwa *w ftsfi wc® 
'itci mtam TfTO5« •ndiaS ma rniaat lac® *n$ ati at>ja awtwt aFmflwm *w 2®fi ad ataia 

i aa canat sif^p^rc^atatc*id'srPiisrapjda midwtansaiftdam#aa’paaarc® 
«ltd d ataca caltat a*y 'TO fart 1 ama ■a®ld ’am frame <d 1 aft amt caw *w 



ftd at alia ®d ^fC® ♦fid d afat mfiftt mid. *W mu d 5d I mM4 a*m am?T 

?a $fta ®td?t afta* mamta ft4n msrc® w aarmaia mid* w to So? *am aaa 
aaa$ aai®im «mawim ®m (at afim« ftswm ®m) amnm iSlow mama aamw dd am ®>»ia$ 
ai^ora hSIuw aar fie* fiire smtft® aa mm d amt am 1 <iiwr*u aidtatar ta'jjfra ®td ^ja"® am 
afpcaatami 

atffi am 1,00000 a ^ tre ra am frgft ami® e Tat® aid 1 

‘KA *|v*wi cac*ta 

Variation of velocity of sound 

am fcaa dim rniatpm mn am mtai® ftfjtt aaa cam 1 aft diaro am a®fet *w mftam ad mum 
nemm da aw 1 aims d*t mdaftt ftaom $»m fr&t ad 1 

artma* a^ft: ftft^ aiarca aras «*t ftfe^ 1 5m rn^rt^t an, aift mat eamji® aims <aa 1 

20°c ®t*iaiatm ami® aims esa 344 m s' 1 , aifti® 1450 m s' 1 , ’am dials 5130 m s ' 1 1 atsmasd 
am am amj^ aws esa s>a,®sd ®m dd cafr mm 4i3*i astttf asdd dPt 1 



•jHlt Sift fte*ia cafBtale l 


dismay 

ami 


^ftamta^smdr^aatmsmiai aw rnsiisamas»ift®aim'5msmtsi maft afea am# 1 

!6ot effo 










W «MhIuI ’’I'® ■ql^i.'o Hers C^»fo I «WH) Mllvl 8 l*|*lt.»l Il'Hl CTt 

C 4 ftl 


fatter s 20°C vpMMhl 4typa W Wt 344 m s' 1 1 0°C <?W 332 ms' 1 !# I°C 

' 5 Mi(Ul ^I^cw ‘Icms CT*f ^ 1 ^ ’tfflr 


^ar cwiws cw^ptrirtn <*hht ^t^jr ots cwtf fllic® Mwsr «»f 

«Pti 

1.V {Jlwtt %lt« 'fll'W 4WM 

Audibility range and its mei 

^JTOt ^ I t*IWl dfa wtw* 20 

c?^ c«K¥ cint i (tctcw 20,000 ^t* «Pr ^ 

<?iRT^rm ^P»»rTC^?T 'flhrr ^c*tt 20 Hz 

20,000 Hz I ^IWWi 4$ ififflW dKi^W ♦UST (Audible Range) ^ I ^ 20 Hz ^ ^ 

1 3FW T8\& "fc*Wl (Infrasonic) ^‘* p W I 20,000Hz C^f% 'Biff* IC^ted 

(Ultrasonic) 4*HH I dWtetf ^HId*W 1 *N‘ ^1^ lHo« ^t CdITO ^Ugl, ^gT, rfbH%I ^Oftl 
4 ^ TOC® *ttGT *nTO ^pC®« i 1tQr I 

iwlw i 1 cto dc*W * 

ifNwr W SONAR^t^^TO^TOI SONAR <« *pJt 

^ Sound Navigation And Ranging |iu$ qc«dj "IWKW ^"1IW4I CStt * *kc*ta <u<H1 ^tC* I 


rrfjT 


{a®*);. 1 :; _-.; * 3 ?. 


ftvJT; <\.b^ 

♦ttfar TOT <*$ ‘*1 RlW "TWlTO ¥*!tCTO ’t* CJ&TTTOt^ I ^ *l^c4# 

TOt C*tOT ^ITO ^H3tql»1C*l d!^¥ <JC p dfl *IWWJ <W TOt TOI ^ C2BFt * TO3 tspfG TO3J 
fosfa TOOT MCTO OT* TOt TO I TOt^fc «l$*!TO f ii^ft »t®<rc1 </1 1 lTOT 

C^t 

2J = v x t 


A VXi 

ot <d = ~2 


(7.4) 






























d = 2d <M WF? fc*«3W *WJTO 

^(£W T t®*«1 l^fa WT THE1 

ifiNfr ^st: 'ailwh 'an^P Olf^t CTO ^UJC* TTfiT TOJt TO®? ^ffs *l!5i*<i»l* too 

m i *nPra >j«j wh w wh ftf^ to ftftw arc* <?$ <hPi* toj icmm to 

CTO4TOTOI *sH TO ^GT CTO TO^ ^tFf *lfi**W TO I 

«M iMw s >lHFM CTOS ^®J^5W tft 'WOT StSt CW V5W Tftt CTO IWtSS TO?S 

TOFU ^ ^ CflW m I ^ *I@TO TO ’■rtifiCTOfr (Ultrasonography) I <4$ TO CTO& 

>q'o>"ots CSBft TOT TO cjI^s , Pi'o TOw ^flFTFP H fit's '^f"TO TOST (IPifiHt'ts c<p*iI TO I 
tojt ctofh cam «i^?i qat 1 

SftVtiCTO*: %TO <74^ at TO* CTOt* *MJ 1 we* *“1W* TOTO?5TOI fa&Pto CSl&TO* 
<^5& ^4$TO^J^TOI 

«lTOJTOW: 4tTO Pte "4T i HC'6 4Wr, 

<sn*r©at^ iwro**«■« toto^toi 


TOfTO ***tfC«H ^ITO 4J4^H : 

1^53 4TOCHH flfot 1 Hz Ffc* 20 Hz I 4$ TOtFW TO 

, *it*p i !ppff TOatTO* ca»lwl c^PtPtt #^p^f ^prs® TO i 31% ^ 

4>TO?W TO TOT fiWFEl WO CTOtCTO TO* K*TI CTlFflf*T 

TO^ 4^*3* *1^*^ PIT® 4101 I ^}Pi4***l TOWfa* 

%*4Wt* TO ^ TOTTO TOfcTO TO STO 
’SJt^JCT «flT?I TO* 51TO I 

1^1: *\.$V 

#%* > TO*i 4 . 3 :a% ^ toe iffifoa ^ ajfe wmffi Ifri i ^TOa^TOaTOFK^facs 

<SFT 1.5 s TO c*1Ht PH l ^TOl^ps^tFrac^t 340 m s’ 1 H^lfi^ SMawa! r 

TOTH s W ^ d I ^SK^sft^IT Mtt, 



2d = vxt 


^5*SR d 


vxt 

2 

340 m s' l x 1.5 $ 


^r4tPT, 

C^t v = 340 m s" 1 
TO t= 1.5 S, 
SM*B^trf= ? 


= 255 m 
*pito^%r SWW61 255 m 


2 


r 



v M4R'»h 




g.b ’ig 'S 'SW 

Musical sound and its characteristics 

®tggf nFMtH gja®ii gg ’pt® g$ i gro fttg gRgigg bgib™ gg, gtfcgiwicig gg,«i<i®ii*i 
g^ra gg.ftfe^ gmjrow gg Shrift giro afiMJH ’jtg gift i 4g®»i gtgg , jpt® 
gitggig 1®% tjj®®i*gicg i Itoi RbM «cu tjfogsg gg *ttg •dflit* gg i 

Tjg® gg (STOR fttlfil® « -n%^ ®t?l tg gg ^ TOgt glTOH ®tCT rot rot 

gg®tt®^?r$5ggrori fsfBm,tgsptr, tos^ iPta^f®gwwi* l tMggggi 

»y»fc* iwi tgptfij 

^5 gtga %gfil £#P$j gttg- atro gt %®t (Loudness or Intensity), 'ftl^sr (Pitch) TO »ft gt 
®1% (Quality or Timbre) I 

sHwgt’Stg'sT: airo gf | Jls®i ggt® gg W5T tetiw w*®t ^®tg I gg lgj®icsw wife^tg g-g^icg gwt 
to® cgaprora to% u afe croft® eg gfong gg gfr agtS® gg ®it® gm roii si 
gDl%i®gtgg€)g®igTO®W]iT 2 i 

^S®t: gtgg eg t#r$j fttg to§ aigpos gttga to ^etg roa ai^gj ^ gra ®tt® 

' 31 ’^'sl gt rot i 'Sl^’si §rotg rogttwa Sag ®Bt i ®**il®f g® cgPt gg, ^g ®® fjt gg to, 
’§bj5®Tgt % ®® cgf*tgg i 

«jg gt gti%; 3gg^s gtgg eg £gf*tt$ig to $<pt crop to$ aro « ^®l^ gtgg ron 
gi^ggggttgig'sttg'^tgtwtferoi 

<&tgg «Wg eglT>! f®«$ gill«"Ppjg TOpgg ^5 egg? 

gigtgg tot ^ggrotg i3$f& gin rontt® gtg >wD gt Vocal chord 1 4$ e®r®Pt ®t£g 

g^roig ®t® *w cflt® gg 1g*i® gg TOgi^grotgtgi gTO-flfroracs^gtfggtgggtwtgtwt 
rot ros 1 ft"? 1*rj gt gifttgg e®wg ®€ ij? git® gt wr g?p® ^gets TOnroig ®»iw®ji 
to g# gf ftitgg ^tgg ®top egft gg 1 ®$ *grota «Mm ^g cgftt ft"? ^ ^t gifting g^g 
1 

g.io ’■Pf^t 

Noise pollution 

gigjglro cgHitgM « ®ig rotHagitng w’Tg atgi®g 1 fro^ «auiM)g gg «e 4 Wi 4 ?i gggt gtc*t 1 
®gg out® estlgttgf TO®atg|®% ggr TO gfitgg ggg^trog gtart grt^tg 1 ^g 1 % gftg 
to ^gitrot ■®%ro ®sr ®gg ®it®’tg ^gg gt»t 1 

gfe®g ®gw gjggig, ciroig »Pr, egwigife, afB®i e®rt>ttg(g 'gtegw, ®»t ®BNWg *w, gtlfeg gt?fg 
®tegi®, ®®pg gtf®l® d>*i eggs^lg ® (JPlfegtgg gv, ■^ron ’lll^a ^%tgg gsf, iBcfigfigigf <3 

l^gitgg % g^ sp|1% gg ^t«ig a*tH ®ig*t 1 


^Rjiih ’■w hhPw fceeM si^bt * <?raiw gstg i ’W gfr gfi w&, ^«n gw, gasw ^N, 

?i#te « hP»wsi ®tffci aM, sqwet, g#*®« wiw gja *ist, ^<<wsi jspt, ^l®># 

JEW,Wt<EHTi}^&^fi4M4it*MS&K’ftg’WgigBJSt3W% SBE® *11311 

grf>nw ’w ^*f gwsw wrer ^ wro i rei *ros stufc «ngf»t cs# <*re.’iflwffgMFfew 
5it?i’t?ijgiw^i®cut®gism ®rei gc»it i^r 4niwi 119 sprcwtsirenwmaw*nfsi 
wwiMi ®«rer gt gratt-n out® fig® "tiro gjg i ®«?rcg *fBgst, gift ■qj&tiftf 

ftftw gsgc® gjg i «tif®g ^ repn giwrcgi gt c®ttn gremw <#gig ggt ®fi® i gsg »re ®ww*ig>i!5l tliR 
gt jwifi <ag?. wigsret <src® ip gsgrewgr <s fire? ^gg ww? tos siren •W'jqtf? gi® 

cgc® awft crs® *nfgi wing mst gw ®?p srnw gw ■ggt.grag gun *ww gi*twt ®fs® i 


«fif 

gfe* Ssgf&gntslflW^) trifle 
i i *wc®ig ggtgg ®3®t? 

3 s . foW '®s^>l 


n. ®gWn®g®t 

gi *ict3kwic®ft gigtgggiraicgfti 
®. s*I 3 'i 
*t.»tjl% 








*\ ^ot^tt c^\ ? 

ii. mwA toa *mm vm»m ipw ^ *nwmr \ 

Ru>« C^H 'freaflS 


i'Qii < i >© iii 

•L ii « iii ^ i, ii*iii 

ffer S 4^ ^ AB *11% ^|#W I *t£*fs? «n 332 m s' 1 

^ to 8 ^S^^JTTI^I 

8, h ^5 C*M ^ ? 



B 


13.40 cm 
*t, 3.4 m 


1. 13.40 m 
^T, 3.4 cm 









J*8 


<t. zlTS lowis ITW 1 ®sra d«il«r*i 555 f 

*f. 0.10 s 5. 0.12 s 

n. 0.14 s 5. 0.18 s 


'll* "^i*! J1*j 

i i «w*ih 5*14 «t% ’fw ’sis «hrtRpH *SMi *nri 5 5 i%® %au 

I PNIW 51® '5^(>t 5®1S1 OTtBI 5H 4IW1I l$® *I5M5 ®T5 510 51151® 

i^l3w®5jft5t ~am 




1*r<j<l*l #1 ? 

5 . 5 ^W 5 Wl 5 KT 1531 I 

5. 4KMll«M «HM^'5^^55®5II5<^>fl a5Iwt5R’5l5^5^0W5a®l4ft'«tl 
5. iHV^ICHd <S5t5!5 '*Pr^5 < t affetlw ^ ^535351 CTS51CTT® 5t55l ? 


’■tFfil 4 «irftP = 1200 Hz 
5i^^msit = 30° C 


’* 18 m 



MvNJSp 

111 



59 ’Utah’s ’lf^> *?lw* 5c*if 
5 ) 5 lft 5 Cl>fc , q 035 ® 31 wt£ 5 i Tf 5 lNlt 53 I 
*1) ’II'RI ®3®t t3% I'A 5311 

5) S ®5*1R <55® <*1Ht5W5f%? MlRIk*5^55 5151$ 5311 



REFLECTION OF LIGHT 



1 *am ^nritct ^ ^ * 1 $ i c&m «ac«fl^ Wt <?^ «tfE®n 'm*fa «(Ntc^ cfw 
^ICT WT ^tTOt ®^n> «ft I ^W3T ^tt*lt C^ttRt ^ CStC* zjRxpft'a ^ 

xsm ^\c*\ x 5 , *R '8 *tt^ i ^iwi <c*< sr^r *i% ^it <iRj 4 ^i*h 

W5 *TWJ TO ^f 'H4 m* TOI I 4 ^iTOf ^TTOI 2J^, R^f, ^IWBI St^FTCTO ^1^ 5 

*rfam sr^csq, 'ptfrt #terc< ^ ^rtota %fa ?r*\z4 «itwh>hi *w< i i 


V5 llc. c ll^ 5 f<pfv& mw <£$0$ *1lfl<l I 

*. jiR^wchu ^3j *m i 

\s. 

8. 

<?. ^TC®!!^ ?lf^tj 5 T l&fllc*]*tt 'WH ^ ^NJT *ft?FI I 

Trfc-r^are*imi 

S. #liI^#lJfW®1^l 
tr. ^JH3t ^sTC5 *lfiR I 

*. i#R^ »jl® 

>o. wililTMH sm TO<5 Mm ^2M^T^r(7® 

Wl 





«M| 4 R«h 




Ki 'SIICIM 

Nature of light 

amat aaa wrcat a 3 *? 

caft,®aaa»?c*waiwamaacraaicai era atw anwa cal^ a 31 ?^ s1%R*a^ 
aca ^ uff5*r a&aia atarca alatcaa aRsew a*?fi«? >wfi> a 35 ?* aca i sllDaata 

ac@ ai^a alwis aHc$ «ia •iii'oa ®*t asi i aa aaa *rta*iT aat awt aiatwa ©ia aw 
alW Wfpat a 3 '?? ®*Bf 4Pf, ^51$ ’Stmt P$ a 35 ? (7WP5 I aPl« aaa WtCTt a 5 ? <WW atCTt 

«rrsrrc*wi era 'shot, wi? waa ataat <?$ a 31 ? cwsat^i 

atWa 34R SWH ‘rt’tPtt'^H^’t: 

i. cspti^ nt*oot'® m?r^a»T s, rc , *ri 

*. caiMiRPR>airaaiW'4a!i;i 3 tf^capasCTii5PaiCT<i$(ra3aia,c = 3 x io 8 ms'‘ i 

«. awia aRaaa, sf^wi, <jRi>m , a*ta£a, aat aaa^ aeS i 

8. aiw aa aaia * 1 % i 

<t. aiwt aa aacasi ®swt i 

talMl CalMl «rtSHW aldt WW ' s nT5T J ataBf a»IPIt a^PIt atPlt a^BT ■’Ufa alMlH a^GI I 

v.* alwto slf^p*R 

Laws of reflection of light 

aiaat awtwr raitn awa jm a*?<ra«fiR«i awa caiwill! Maftca amt aiasr catw# 
aiw a^ta at i pi aat a^j cwt-^.afiir, cawaifa, aaai $®jiR Rw caw aiwf Riwt 

aw aie^ca a»n aa RRsaia a*? i aiata ea aa»r a*? caaa-aif?, cBfaa, warn, aR.sa 


RRsaia a 5 ? caw arc*# airaa era atpi ®aa aiaat cat a*§fi> caac® afti airaa raitw ea 
aaa awiaa 4 *t? caaw ai^ ca*jcat tflRsata 4^5 aa, ^50 ataaT calcar waw ai^ 1 aa aisH ac^ 
awta afewt 1 v.j far wmat caac® «npaa %sica aiaai aaf ^tReata a*s> (a$ aat. aaf& 
^IPwSli a*?w tR^h) caaw ail^i ww fllRsah caaw ata waat aft caw aipit aaiaR 
era awt ana 1 ftftaaia a*? caw ami aiw R^ia caw afeaR® aca aiaicaa catw awr a^t aw 
%iaft amt caaw aft 



AO-Sl. 

%$ : V.i 


^tf^TR 


aarftoH 


IV 


<9®ft ^ e Wl^ aWW (PPR-®|6) 'SflCaPWlftl ^fiPWCS) JTO. >9®§ «CT SWI fa"$ ®«H 

<9® '*rr«rn» to w® sai® 'spo *<r® nwrow <®rcar ®w ®taft® as ®gg gunwg tow gc® 
1 %^ ■'iftom'anort'a?r i flsr msr imjc*i Itoa ®nc»T i <9 ai>ait® «n«w aitow ata i 
w ^ ^j® atof»te toi ®ij® altoi® ^ i 

aftouag’pr 

'qrlfi's gftr jjftl ijj^It SRff ^31 wi ' 5 CT— 

i. aaa ^< 9 : atiaft® Ufa], atoft® #a <9^,®iw®sf ft^c® altoic<M to ’to® ®ltog <9®$ 

»W®« ®BT I 

o,. failg^at: afton c®H ®ia®a c®to ?wrc gjri 



f&a v.^: cicala alton 


ggg ®n*it c®iCTt ^ cai® atoft® gg ®gg ®t wt$ atoaiaa ^ar 

•?l®iw ®icgt atoft® gja ®t ft^g ®cg afe^ra a<jftg Sag i 
Itoi ®ra atoaat® TjjSsrca ®ta ®gt gig i g«tf- 


CTCT 5 CTI 9 ®!CTt ^ cat® 

afe<nT ^t&g agsftg $ag 


i. ftgft® gt apaj aiton 


gjwai '=iPmR's ato*H 


i. ftgft® atoaa 

gft app^ ggi*®gia c*pi??Tr g^a ®w 'ataft® gw aitorcag as ggp®ata gftppg at 

gftgt% gt tp# gftitpg afta® gg ®tg a ggtag altoww steals ftgft® aftop aw i fcatgga 
tow g»n gra- aft <9®*t<g «ncai®afti c®im gg®g gto at *p ®teai®tig atfta grat c^rcat 

gi®g ^ shift's as, ®tg atoatag acre gftpjjg agi’*Mia ate® i <9 c®rar gfti^wgg awj®fB 
q i e ai g g ft i a ®ra®a cgrcag gp ggp <ag< ftgft® a l toitag ®ta awwIB aftia aft<wa cgrcag® m 
ggpgg [ftaj:v.«]i 



ftar ir.®t ftgft® aftgaa [d^ v.s igft^aftggg 



-5,. S(f%ipR 

afa asi^wia miiaiamPii castat wi mtalmm mis almvawa as mis aHl'maia at atim at 
mf&ai® at maaift aPt^s aftam at ms mis <« ssias aR>msaw mums sir® at mftsffim afemas 

^Fl I 

V.8 froi M TO* CT, liR*^ ^*il"®fil®i 'oilunl^PsqPU Wj*t WT I iflCTGS 

rnmyt mmis Isf®^ rnhWH Otjos tafe^ i *iM'*h casis misimm ms, w <ssa»i sPits miasiwia* afetwH 
(TW'ppsife lalm^ ms 1 am wi atmapfa® mis wmata sum at i mwi«ji smaiia is asm s*$ 
cast® a$, muss af^ws $ ^ ^ 1 mtsitss <mrca is asm afomPim sfti aias toi 
mist air® a^fer i am mta a^ist mtsitss ftssB ®^a at mis m^j^a onto i atft ®tta last 
mftsw ^ w^Riw s^t sis rnias a^aw *i wi ^ s=ft asi ass amjj amt« 
'n»i <j» cast ms mss ®t cststtsis i 

v.« a*K 

Mirror 

afa mptt iiph ^s# ■spjs ®a csatia mtiais tkris® afmwt at® i skfl 'sinaw siwiisa wi skss 
sisiswilf^s^ <assfi>5»ts> afmts’a sftm^n 

■aa'ffi s^t wi afios* mw«M tot s^m a*s>® amt ms i statss® muss aa ^jdf spjjt sicspt aiffiis 
sfa ?®ft amt ms i mttss ®°ta sms at fata am statists <s§ s§tw ‘aim statist’ at Pwatfi* sat 
msi *tP5aatasstatist'jtktftaS®'j&f&aftvam *$ ftiaw as® mis i rnmupsl^msifta^a 
as® tmiifs® skSs sits as® mis sirs* i 

s4t ams® ^ assa i s«n- 
j.ssmss^fa 

*. CSI%S<tS 

5 |W#t 

stfejpRs $fl> afa a^s« wi ms msimti® missis fssfr® afmmas art? mis ct ^ka* wt 
awt 'aiaaTm5aMcaa < Har'stta i itamaiaa s ca«iifa s i c# ««ii a<*k i 

^ufiLap , m_^h, | 

pimta wt 

afejpms afa'^‘t c^tt^r aa afe^aas ’jW? afa catwt c’ttaiam wt(ac*la as 
'stmata Piafii's afeaaa at® 'sta ^nas c*tt% apt I v.<t « y.* fkat cma% a^Kt caanat acasa i 
<aa*fl> aroa tftar caiaiam atftaftr art <&&> fka ala mm >aas ^ alar atatiar as, mca cm% a^ia 
tm&asi wtfa a^ia mtam ^ aamt i a«rr- 

i.mamaa^a 

^..^maa^a 

mama a^asimrcaieaiawa mama aft al^vaa^ta aro met mak amam ftaftm afeaaa aft 
cai®ita akaa mama ^ mcm a^aftm ms mca ot a^aism mama a^ia amn •srmcsc'tmiasatmdjiTiat 
mtcaaSma-'jt# alar atte mama a<ia?mS amt ^tifeati v.<r] i mama a^a ■naffi mfeatSt a^a tmaat 



J l*ll , 'ssil»l 'al(.'ll<PsFl( «(<i'8»i 3^53 ■oiHRi'o vn *13 8l%4p|4 353 ttis’lt lilt's '“ife'^lQ'o 33 31 “I4W1 

33 i 



fi>ifl: V.d ffeg: y.’iJ 

tel 3^*1: 541531 ffllTO tel *J& 3f*t 8ftet4353 3TO 353 '3^ '315313left's 8ltel3 3^ 5*1#8 
3^5*13 6'8*l 35® l R k tl?'6 "33), 'iW CT l + , *l 4 it4 '§'83 3^*1 358 I W4WI C , lhc < PS C*PC5 53'S3l 'Sf*5C“Bl 

340*1 ’Jt.^14813 fe'OWfl ftc4 3131 <ll1*k<t £'S»1 8^*1 t®!? 431 ^3 [f&3t: b'.'b) I 

tel 3*t 88fl> W# 3fa, Wl 331*5318 4I58I43P1I te 3*15*1 41*lte 353 Hf'&Vft'S 3313 83 
'Sf'P# 3^l<3^ »lil4o 33 4^18 4|$5» *11? 431433$ 44$ 1^P5 33 31 I 

5*11^1fl H^h 3Wl"B 4534 $ 3W 


fR^ (Pole) ; c*l1%t 3*i5*l3 8ftei4 ^jak 83jft8354 3tol3 3W i v.i te P 8 ^ 5*13 013.1 4333 
8*15*13 5453 3f%4*l4 ’Jtis 3355531^5. *33*. 5w 8*fe*l3 5453t d!4«p«i<p ^J5&3 335353 ^5. 1^1$ 

3^5331 


44413 54*3 : 011% 3^1 53 5*118543 ’5W%"I3, Pit 5*118543 53*853! $ 3^533 33®13 C3»a 3531 \r.<\ 
tec f¥^ 3 %l?J‘< 3*4 to 54 ‘SI 

35®13 3JW1< : 5*11*1)# 8^*1 PI C8I8543 4*8, Pl3 5*11*1543 3381*154 ill 8^5*13 33*513 3jl3l^ 353 I br.1 
te PC 31A/C3581 5*11% 8^5* 1 3 34®t3 33 1 3 1 ^ 1 33*513 < II 3 I <54 r 313t 84H 43T 331 



f&3 : lr.*i 

8313 44 : 5*11% 8^5*13 583.4 34413 54PS3 83j1*l53 4l'te4$) 838533154 8^5*13 8813 44 3531 
lr.3 te PC 8335381 353t 3^5*13 8313 33 I 

C*TH 44 : 533 ^3 3 jte 8%l3 afo4*14 <$5&3 ®*RP8 53541531 ^ 4 34413 C4I7S3 331 $58 
4$484fil 838538154 5% 44 3581 lr.3 te .PC83353818%i3 5*11844 I 
8313 541413 : 8313 4543 $4tefo 881*4318 3ftl*p3 541531 *11% 8%t 418$>4 353 8$435*I8 83 
8313 4543 te 53 $TjC4 $$4 33 (4348 8%t) 31531^3 5354 4*fcg4 354 353 353 33 (tel 






„ - n fl H , - 


1*5* 


irtci) ^f^t^OT! v.v> * fisat f 1^ wn wi «tm Trfwi 



Ifef ; b%fcr 


Ifen :Kb 


erW^ ig^ i ^it% ^ cflw #*e -otw ^fi ^ i /to 

^ ^ i b--v « Itei jPjF ajFfi c^?pi I oll%s Effete? ctWt *p^’ ^Wc% 

/=“ I 
« 


^ r $!%? IfaH W G? STO'PT TOff TO 


TOP GfflffcT &["W I 


V,8 stf'Sft’q 

Image 

^ ^®Ws* W^ ^ ftww CfNE® *fte i WT& I 

*W,*# Wi W?® 



f&l : V*>0 

fta j t\i o-tfl ww’JFtea o 10’is^ ^ii*t OM^fe^ 

^ aw fm mfi %$$$&$ ^ t op aft c*nj>^ p o* w#* w 

sSwi^ ^aPITOfTOi aRw^aft^/fiSTOTwrwi t Ol^a 







lfrt£| : tr.ii 


Bar to i—^ O *il*ai ^<iPM® (iRsf& f^ i O 3j® OT ^Pn ^AcA 

afapft® ^nog?ift ®<4«iw ^Hfc®! wife® afapR® 

i <4 uftj ^n? iJf ^ejfjifi Pl^wfi Rw» ^flf® ^^1 / Pnc'fi RR'® ’$$ i 

dfaspft® flPli^c*il ■pf%l^ Pi^ot /1^ otp* 'WiB® ^jc^ ^r ^ i <4§ / ^®Tt o f^j* 

dl%R**i i 

cs»k*il CT1OTT ®OT dR*rR« ^t afejrfU® ^1a *BI ftSIfi w»k*il 

RPte ^ ^1 c<plc*il 3jc® ^H^ilB'o ^ ®*H ^ ft#5f R^jTiSt<p swi 

TOf ^fc?5 1^1 | TFFI 'R3t?l ^J3W Sjfef^ *lf5® ^JT 1 

g|f%ftc^3r SfaRTCOT 

^ w TOrra <®toj wi gw, w TOrm Pt?ot dfaFH »*trs i TOta dte^wwa 

^rf amft ^tti totot cm e®roia ^ ssfaRt^ >iR>ww wA tot Wr® ^r ^ti 4 aawa 
aw «nl»a«i dR>R*«q i ^lu ot dfaRfs toti ^R>) << ?lfl wA Rft® ^et (ot*r- Piw>ild 

OT^lt OT*tOTT iJlJ) OT*{OTlW ^Tt ^ 4*®<1 dRjR-'q I R>W5h <Pj|«fllfl *l*fl?T C®PT ^T ^OTl 

at*sa i at*®a aR>R*q ot»tt ^nu fV^j TO®a sit®fc*a ^ (tmt ^ *rti sjfoR*q ^ 

aroa^r- 

(as) stffcfaa 

(H|)TO®^2|R^ 

W ^1*®^ dfaR*^: witfli Rh^ ^c® fts^j® 'aiic'il^' flPii^ t^it*ii ®ot at%*pf®l® ar af^rR® ^ls *u 
aft fiftir ctot ft’tjc® ftft® ®ro ^ OjTOw 2Wsj f^5 

Bar: v-.io 4 / dftWcHU dR>R^ i 

(h|) dRR*^: elk'll ^C® 'Slicffll* WICHf ®OT gjj^SFPl® ^T flf^rB® ^131 

UpF ft€to C+IWl 'aM^lfi® TIOT ^?T, ®OT ^ R3« ftljjHw SWl f^3I ^l 7 ®^ 

dR)R^ I f^3T: Tr.ii <4 /Slf^WOTiT ^T3 ^ TO®^ Slf^f^ I 

v.ff Tf^f-jp^r 

Image In a mirror 
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R'Sl* 4^cw?t Rffi© at*oa 4a* Rfif$ ae^fa 4ie*w aPw c’Katww^a c^nwaafta 4a*stRsaa , t 

CTicaa ai$a- 4a a% saa* 1 


■a5 ftfla cgwa ^ apt 1 
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Refractive index 

WBrl^lftPW^WPI WI<wPU ^ Wm 0 ^ spfr afe ^5 ^ 

*Ft«rtTO cmi cw r^^m\ ^r-t-cn ^^rr 33 4tort 

sin r 

sf=usmTmrw?i tow Whii <£iwii ftc* aro to ^n i 

^ a to* cw b tow awt w to, a tow<t tow 6 tows toPw 

S 3 P*W 1 |W, ( 1 & 3 T ^.<t) 



sm i 
sin r 



fin? : &.<? 





f&ufl : b.'b 



r\ 4S to AbHf^t<M ftrfl TO CTO TOWS sfeTOtsp ^ S^FtCS* *WSft TO 


TO» ’JTOr to totc sPu cror tow to to w dfewint ^ w 4 

scfa tot 4 'stt^t^rt *rr to (Bar *.*») i sft ’jppTO cro b tow tot *s 

■*■ m 

'5CT, b "*n*0CT?r *BP1 al'^sWI'W % = ttH; I <i1TO3Ir| ^ <l|ilfol<f> to C^l «sHftt«I> -sTtW 

<?r*rt^n ppm b TTWrcsra ’Bra dR>>«hi»» ri* i 

<stm «iimi*#ii ^ b wot csiw a wopi am to ^ (^ttroi ^imi-mPm swjwSwa ^pra 

(*.<t f&ca) CB ^ «ll'lfi'4 Jlftt, BA Slfaj'S <lfaMt'5.'srm j 1 fffl-re SlI^JHH CTW - i ^Kb 
WJiOTftw: < w a whew wfNs afo-witw ^ piftwt *. j ^prnsii 


_ sin r _ 1 

b*\a ~ sin i ~ sin i /sin r 




^^^srswsi^to 





i8 tf 



dPR RmSI^PI „T|* = 



TSTRIST, 

al^wi wi* 'aCTa toiots sRspr ^ai 313, 

a JTWCT ^TtCTBI CT»f 
a ^ b = b "imnw 'aft* C^t ^ 


^Tt^WJCT '°IIC t 1lil C^l 

°^ b= A'slWroi'5TCTBI 


ct Jit«tTC3ra aRiwii'w eqpr <?$ *rt«rra <sPr •spR^trs’anpiBKspt’pri *ira ct *n*ntsi?j afewnw 

^TCT^ilWW^m 4 5 R'*IW «(IWhl «»t I 


isrnwH i.i: 71$; <?«<is aifara atoji 5 !? cwus, 'stm? <?m 30° <wafewt <?m i9°^ct, 
atfta aFi-Ma'iiwp w ? 


„ sin i 
'SfPBflWH, —— 

sin r 


sin i sin30 

a T\ w - * 

1 smr s in\9 


0.5 

0.325 


= 1.538 


sftrtrad^MH^ 1.538 


OT®t / = 30° 
cm r= 19° 

’life 

cfl\w = ? 


’IlFlfo* feHUH i ^flClCV ilRn 

'STTOt^ 



1 

133 


= 0.75 


133 ? 

ctotr^ie^, 

*ikHt** ilfal all'bjiflHIwp, a T|„, = 133 

w rj a = 7 


* : 0.75 

*.» 3 ^ ctw « ^ w*d3H afo<w*i 

Critical angle and total internal reflection 

Wl*ffCTW : ’'R "STHW C«tCT «IIMI-WPl W ^PFFt TTWIW afays WB Sll'iJJtt #tfl> 

■'■ilw'iCSW ^liW TJGI &UP 3I?T, WI 'iHw <tfS|Wa COT aR>-ra'l CTI*t 35^3 I 

i. *rfg,<a3t3ig;'«it*ocsral3t i 5tT^«Ti ^^■snqw^'^^FPr^iWjsn ^rritop 

1^ pq nftr ^ ' s n*i^ c^tw ab fie®*? wra q 'snafe® 315; ■stwror af^® kRj 

If&at: i.V=f] I <41^31 '!Tm5T(3SW (ZPQN’) 4stC5CT <7m(ZNQR )I 






^ 8*1 



1&8 : 

wn ^tPr 'qsm to* ff iPitoe} «t?R^w tdi Row^iit 

* ^r»ppr ^ 51 , ^rc^r ^®GT?r ^pm? ten topi 

*m *rfc* wi mw (pm ^mt ^imsr topi ^rc® <ro* i ^ 

ipff toi OT5 *twi ^ «wft w»lt*ii ffiipaw ^tto c^lc^Br a?w ^ CTtw'^T’lto 

i ^ w?i$ *ns£ W»imi cw tot ito: *♦*], ffw 

mSUS^i ffft i 


*$wti INitoi «Nff CffttfT 1% t>pit to* ^flJtff *to *t*ffKF* toi TfliatTOIJ w®t Gftt *l^ff 
ffl*8| tofift I TOT 3Cff flR ?Wtff WTO I ^'‘TOfQ >H$3to ^JW *fr*T1 I 


Optical fibre 

frsft ^*st <£i& ^ snf^&ws 

"W •'W'ito fiwt 'fft > ©"^ TOT I <4$ ^pftqfcsisi 
TOttfa atorttw 1.71 *t$TOw fcro TOWf® ^ 
dtomww (1.5) TOnrfff 4^ffi ^twr wsfflt ^i 

TPl^tBRT ^ CVtFt ^Hl^'0 ^lc»ll<p ^Plf 

^Pt^fftGlff R^Cfl ffifffflff ^f ^'6J # ^6jlH l '6lM ARI 

ctt *to^ gjp<5to i 



f&ff <k.<» 


*pl$fftfffi> tot TOTOtf *trore vm* 4ff toff to am ctRht *J©t$; aitoTfftff 
(T5<jq fe,<») I ^<WI*i triable? , o(lc i9 i1 < ? *r* ^c»i i 

CTtFff gji% Mt'^ftfl tow* otupi aiM tow tot ^£ppf& •to* ^jcto toff ffiw amwlHw 
ccwpff^Bi ^^towtor <?rt> qiiwrita to ^ot ato owicw 

toi ^H f ^*0 c*fl> ^ ffftw cpp^tr ^ i ^ ,# i*^ft ^c^iwiPi hiw 

*l9toi iiralw'silwtff 1 •« ijl^catoa'©Pf^wbJtottfWtTOi 
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otff vrpwr fcqgjffe* wsro wt^Wrtro w*u w*ffiwiw w$*m war sm? wwtj wlOT 
fcw^few w*ot*sot* swot wiotiw wswc® ^nh$^s wgj to wa i sim *000 ectow w*cw®ots <*psiot 
ww*tcot <iiwfi> w*if5wji , n OT^atcsa w "Rot wai *im i ^wwajOTiai 'Sts y *m sim cwiott *i0w£h ^ 
^ I ^WJW wfcjlua «W*W wfcllw «WI«W <J«Wm fcsWOTWI *I0W&* xjftOTOT I 


h*fc OTffi «^5t? WWOTi 


Lenses and their classification 

cwiott ^ wftcw <m wot i 
otwt$*wtows •. ^OTwwtwIfcwiStOTw* ww^otwwtww^ 

<m\ 

fcOT OTW : OT OTTO T[*0W 4&K Sfl"WW ^ WW OTW WOT I 

&5 a T otito $wa wstf^w wtwf&s wot stf^aro*m ft*fe w«mm 
wwa wlfcwiSI wot wot $ww ww wf&wiSl ewe wot rt6m; b.^o w] i 



WW^W OTW ; OT OTTO WWISft W$, ^ 23|"TOM 3R*t WftW WW*q OTW WOTI WW3W OTOT WWt'TOlW 

aPu*p* wi*to srf^rwro *m w«wm wro w# ww wot ww®w otptcw www# ewe wot 

[f5«JEJ fc.bo W] I 


±.<\ TOT »Wl"va 4 Ctl^ 

Few definitions related to lens 

WS"3iW CWSJ : OTTO ^55 tCW 4Wfl> RW® OTWTO WOT I Sfc®JW OTtWTO cWJjCW <£ ^C&W WW^IfT 

CW*Sf <OT I Wt. fi>C«d Ci C 2 , ZJV OTOT5) *j^lt W3F5t OT^Sj1 Wl% OTOTW CWtOTT ^Wlt ^ OTI^I^I 

SWHWW :OTTOT^OT1%^^I 

WW^StEW ^ OTOTW SfWlW WW WOT I fc.^Wtto, C 2 C 2 WWWOTWtffc OTTO SWtWWWI 



fos % &.S> i 

WtOTtWCWtf: WtOTtW CW5J WOTt OTTO WOTJ 3WM WTO $Wa WWf^S WWffc 1^ Wfc WWJ to CWlOTt 

wfir wf$w*i wi wa otto wwa ^$r cwotf i¥te to wnF&a ifaa wm*'5siwtOT l^fe 

Wl ^i^^toOTTO WW^Pg#^WOT(^^OT g/J^IOTSlf^WOTOTI 
’iOTl^5W^I WTOWl ^OTTOWOTTSlf^?lftlg/? 

SWH WW C 1 C 2 CW O t ^ps OT 5 ! WQTO^, O t^X^OTI OTTO WlOTTW c^psj I 









^ *lte»lt «j| Wl* C*F% CTCPW 'HOT $Wfa «I W $*& «iPH 

R<$ ^i£*ii4 sPu i oiHRi'6 4C*i *n <k$) srt^p$^in 

8WH Wt¥W : SWH *i*li N '8i!l*l ^ ftqfr-q® $lRw*t*ta *R SWH ^TO3T$*fcT CT 

R^ijW> ‘RPl® "431 (&5*[ £*1C*1*J C^TOf) ^5j*R[ C*f C^P 'arf^J'S <11*1 ^CH 33f {'^<r^ 4 1 CTTOI ftM), 

c*fc ffyc* crcra swh cti^pt i ffccs c*rc*ra sttft c^fr F i 

CTfaPT : (JICTO «HWl* WT ffFfaPl Tf&QFt C^WT ^ 1 ^ ^TI ^ 1 &B* 

OF £* 1 £* 1$1 C^T^PT I (^l#l ‘jisi^c^/^fat ^B'a ^5 I 



$OTC*Fr ^WoafOT 

(Sill : SO^ 


CTfaPT ^ : SW? WWCT* W %* C»TC*W Wf *TC^t ■WUlM 'aUpM'fi * 1 *|\ 8 W CTCTO 
W W »1 W^C 1 !I ^.> 8 ^ 1 fe?ilFCD^WWW!^ri 



t 5 af ^.^8 

<WFf ufti Iftaf wwji PnwHfl! 

c*ic*w ^lt*ito c^jj Rrt ^MRho riPy dA*ispfa *13 wNtyftr &c*i *ito (T5<ci fc.bc^ <3 *0 

OTTO SWR *TCTO WTOFT 3ftl S!f%TOW3 TO TOH OT^PT %3T ^1?T (®W OT?0 [®3T i<? *1] ^T 
TOH CVt^Pf CtiUF «iPTC*. 3 CT 'STFT 431 (^W OT*T) [f&$ >e^) 




aw 9 ® otwpw iwt fitai 4&m <?m) lifer )><t ®] swh {wi c^r) lifer 

Iff ^] ^Mftvo 4||&*WH* *& tf*TH *ll*H WIH©d1#| m Tim I 



^ ^ * 

ffer ^.i<f 


<ran afeft’q 

loli FOF^m^ t o^gm^m t Fssmc^m\ 

i£pffi <p^c<p c^nlUsi <?pi^ era c#t ftjH m*i<p1*i ^wr^jpit i 

^ p cs^s pr nfti a*rm >wi"^<ri*rsit<r w fror afaye ^8?n?r a?r a«n^ 

C*FW>1 F-m W fe RFP\ *w m i p <$& ft*te w ^rt^ c^g o c® 

^mR)'© ^ OP\ ^pit i PFPi ^ oPi ?rf*tr %Hs Pi toj i 

Pi C«W Pig, *imSHI ^FTtl P|gi ^mPQ <4* i<mn oq ^*r 

^ ^ ogi afofit«qa ^ effer &.**>) i 



^r R^r w 'am*a<u &m, ^t ; 1^1%, *tf^s ^t ^\t% 

^®r wCTfl a*rfa wMws R>>©« ^flwr afoR**q ^1*5 ^ c^tT^t « ^ i 

*Ftw; ^r <?n™ <?hw w.*v <r>^ 'bmhiw* wlfer ^affcf^OT*ns 




33*3 cnw aft ft *3 *63 

rtwfcwi fof 433313^, <3*5, pa3m(TFi^mi 

pg 43 ft W3^ a3R <35331 tas **3to (fa* i.iH) i Pg 43 aftft*3 wh ^ 1 


N 


f &3 fc.n 

P to <$Uf 14asft ^IDHI^ 3Pt PP 3313 *CT3 ^Tt^M 353 C?I5*I P *3*1^5 35®l 

aft’TOlW 33 PAf 353 4*M'4>!t« SlMQ^ ^ OT ^Wt CfW>T P W ^JTI P 

C353* <313 43fi> 3ftl PO ^l» 53*5 to (FTC* <5fl*lto ^53 (TTl^fe PON 353 aft^ 33 | 4$ 
ato 5 3fti igft ^ 353 to® 33 3t i *nmt4 <w to 5 alto to Pi to^' 5 ^^ 
353 33I ^®3R Pi tot 35®5 P toF aftto I 433 Pi 5353* aai3 $33 Pigi *P3 

$to Pigi 353 pg w4A$*i aftto i 4t aftto <331*53, cw era 53ft i 

<33^53 (FR *to '*Ml^, 43 * 53 ® ^MHciw aftfaR *63 3*53 i 

<FR C 53 t 3 $at 3 : 535*13 *J 3 to^ toFT 43 $t < 3 f$?r *OT 3 ft 4 l$ 53 * m 43 *. < 3 t 3 *t 53 

5 *NI 3 'sc^ C'nft £' 6 b i I <?m 43 ^ is iI < pI«i c^lt? c^aic®! c 7 nfl 5 ^ 13^*1 i 4 '©lc < i 5 ?R ^1 313 i 



WH 53531 : C®NI«I 3§ 43 C 9 !^ 3»W<Plft 43 s1t> $'e°1 iFR 331 (fl^PlT3^ 5335^ ait^l ? 53*3? 

&m m a*^ aft >13533 33 ftato aftto c^i3 c^t53 35^ 353 (Ftoent a^ caat^ 1 

(FJWftftaj 43 <FTTO^ra 

(Fi w*ftpr aftto 35a ^ ^ v ftqji* ^to«r 5353* areatam 
/ i = i 

V u~f 

4 afitoin an aaiwia w <?ma < 5 ^/4a an wfp i ^sa ctoti ^rt/ 43 am ar«traia 5 

43 at3 331^ aalTC ^531 tol3 3*t3 v 43 aft 33l^5R 35* afttoft 31*53 <*13 3RH5R 3FI 
afttoft <331*53 I 

ft 3^3 : 

<FT533 CWUS totra? 3^MJ^3 « 2lfi)f3t*33 >J3C^3 >i1^lt3J 3*3t 313 I 

V 

w = — 7 

u 

U 43^ V 43 33W fti^^lw 313 33KFT m 3ft 331^33^1353 afttoft C3l^T 353 I *33 m 
W5I35 3^1 aftto ^T 3531 









i.v c«IC*h1 

Power of a lens 


*it*i «w.al ’5’e*i un (ffe? &.Mr) I SWafft? (TFT^PT •js'q taPl <i|at. ft'Dafts C.0I4W •jjrq a*?I <aa*f 
<|R <aa*®p? *i*iHosRi aPli PI*T ij?Rs ®f*flW aaf^?PI®IEa >tlPt ^HRra ?? «n.a ®lal Pl®f 

am aw pfwpi ftR® ata i ^ pipi? ca^$ppwm 1 a , 'i, pipi? a's’jGtataR 1 ©? pipi? 
prca aca at a?t aa aca i pipi? wwt aac*® 'amai ct ^ m wwia aftneaca* w 
caPi aaca Plate® ale? at aifeafil *Rn® ■*iRgi dCTcg aat ai? swr pipi? aa at? fiftlrr pipi? 

aa'atcaPtl PIPI? a^ a^ aPI CVla^ ^ <aft aft W* Cafr apt Pflala 13 ?^ a>? I 




!».:>!» •Rfi>i3i aa®*! pipt >mi"*siprsiw aw® aipiias aPiR]cnta afe'^w'f ptatpn auita i imwwi c*i ppt 
aal"'a?w»na apt's aipnas aftpuata* at%wl? a? aa caPt aj?e? faca ■*itcs at a*p# aarcs ate? 
^1? wa^T ws caPt i ^"cwiaro pipi? ppiata a^ a*?, wtret w caPt 1 

JSpaR'stPiar atat?«Mca aacs a# caw? pipi? i ®rt%wift at a*pnt asi? aptfjca tst? wsrst apt 1 


^rt'5t/ , aa'tca?^t3^/a?ataT4afta , *T$ait?i 5t»rtf tw*,P=j 


aas ffifct? canasta ija^RPi* caw? pipi? «N'sica> 1 gn n fr a (Dioptre) apt 1 Rpm«ai Ftai? 
aw? pi wa^t Pica «ticaa 'st ^tarHui?! <aasas Ptwa i 


fti^aaat: aa=t ^ pipi? atpiiai ca»g etw <#aM as?c® aca 1 aa=t ap@a aaiata, ai*sa 
^ aac® aipnaaiftt st-fsata- cn ^ afeasa ac? p$ ija^to fWi?! 755m wr afaa 
•rea*Sj,aPaa yi'i(a*a at ai^a PFiaaca? •ja^ia* naraia* aat a? 1 aa»t aai*sa ^5 aaraiat 1 
ant^a aa? 7 ^, aairoa af^fa’a a aat^a PFiana sjs^easaai^a 1 !?^ aat a? 1 


$sa pipi? eatasppjg^ napar* aaaaa'sa pipi? »I 4 W 1?^ araiata* 1 







«I|RI&4 *.» : C41OTIC*lOTa CWW ^ + 0.1 m *M a«M «»®f 


^ m ^’ p=l rTn^= 10D 

$: 10 D 

col Ha *i5r 


caeataw, 

Cflfrt^ ( /= +0.1m 
^T5t,P=? 


i. (Eye-ball) : flWWSf C^fBOBJ AWT \£R CWP&WC4'aifa ffW* I ATOM 

*0 ^iPWkl i>jR 5| i cFlO i *l?l c^cjw AWT RPW ^l^la I 


A. C5|^A€A (Sclerotic) : <arffr *faP, AtAt, tel 'oifWlht/pa <il$«ra AWI (ffeir 

^«^o) I <ijft c^ft^ «il^l% $4 ?rW I HHI sfflS AW cbNM* iW I 

o. (Cornea) : 'iNcisi Wt I 4 <£IAt ^feRJ 


^FT 


a. ^nr$»r (Choroid) : ciwons fs'scss *ltof < 
4<pfi> 1 ®fP®3 e t *11 £4 *ilC4 1 4lt*H 

WAT W*5#«l AA At1 


tf. (Iris) : $4 PtACA *i#W •tffc* 

4£*TI ^fcfitoW CATW* TOI ASTI 

AUJUH'A i£R? tfc4lt*ll, AH^T At 9 it7' AlAT^t AA I b\ 
OTC*RT fafa ATPIia «|&AW R?l ,,1 ifl e l 4W I 







WlnuWI 



cstpft ■sift « Kafirs (Pupil): attBcaa aiawca aaft calls ** ! 

%attai aw aft at arena's'’JC 'ti ww^wto'aiMcaiml^^am’wa 


1 . b^c*i*i (Eye Lens): ©tcaa af*la fta 1*iaw 'aa^Ps aft catena *t<iu>«i wt i aft sa*a 

(Ibn aati^ia I«13 1 tw*w Piac*i« ftwa sa*'»i *ii*iwu ftwa wsiu cat?! i^jSt caPt i c«nft 
'aPPenawa aiw PiPiaifl atwift « atataaft Piatwt atat aftareat «nwi at afcawPr« 
Pwiort^wM a^wina «aatarta wi ^ cacaa aa*5t aa wr cwma cvww ^n^a 
*t9a^a itl> i >jwa at ^iwa %iaa caaia wj cacaa caiala ■jataa *t®a^a *paia sicalwa 
aai 


v. affiat (Retina): ls^cawa ewa Bfaf^tai 'srfiK*ii»iRm feaaa ^a rttaft aosa 'attara 

a«r<aa 'sdaa'tca caftat aw i aft a® a cala (rods & cones) alca ^tua^ atsrt ?a# i 

at ^ atw a?p atcai aftaia §*ia «ncat *i®pt ^t <Sr a^ aaw 

<Scaawi ^RS asst wj\ at^ow a4?ta «r<^ aflpt i 

k. aitaEBla fttata «l^ftala fttala (Aqueous humour and vitreous humour) : <pft«il s 

o*tiaa aaiaSt *na ca ^ aat® af% aati^ ^ff «itc? ’stca* «ot 5 gna ftSam aw i aftmutsat 
<?R?»ia a«oa^ ^ ca csi*i wr®a arnctf ^ aw vsra ft>®sna ftisaia aw i 



i <?8 *HtfRa*W 

C5lWafc*lCTfeR : ii|afi> S’Sa WW 5 aRW ^l^s) altW CWWt Wf sTWW WW* Raw 4 ^fi*l 

ik'a^ aR>R"q ’IIS's aa l WCT? Raw <fla*fe *Rf sNc.*i *t*ft 3 I 'S’Rf wjlts £c.*5i 2 jRR"q 
wat ara i <#¥1 wi wat ala ca aMi* <ipff5 RRa$ mwiM aRR’a 3 wra al^aia aai <aafi> 
a*?ws aR wwa t^stfe wat aa at <m «w ip ate <?r«irt aa ^staw aHrora aRR*a aisaia aiar 

a^lRca ataW at Raw 3 I3R'$ a5l ma'alaStaR *1% ^'SRWlW aR**!* Rw WW alt ®law R);j 

laww nawpi <m wi? asac® aca i 

caiwa to fra <£iat aaa atai ^roS i aRat, aui-fjiw R$aia, af&ffiww fr$ara <£raiar <£wf& 
aRaiiil wwa asw aca i caiwa alaw catwi a^ aiaw cat a^ al®R*a aR caftaia ©aa •an? 
®iaw nfs^{*i 4 ’^R saw ^ataat cat a*$ cmc® aft i ’snaai caiwa aiaiwi RRg 'jac^a 
a*? wRi caiwa wwa <flasR fac*ta *ja ac«a >«a «il^f® acsi«H ac®t aaw ata aw catata ijat'qa 
aRaia ac&i wiaia •jat'^fi aRR^ws wt aaa^ja cataiwl aawiwa aaj oti wca 4at •jat'q 
, sRk cafiRla ©aa wa? fa 1 *! afr® aa i cacaiwt 'jat^a a*? mia war caiwa wwa caiaia ^ 
Ra"ai«r aaia <«t aa®ita caiwa ©»iwish aw i 

w© a^wa ^ja®a ^ s awtwa WhIR*i #tawa , *iR«®i wca 'amt urw ait wcaiwi a*$ca 
caiwa a® R^w Rea ^fiat aia a^jR® »» j*ia! wat aia i R^sj a*iw wac® ’aiac® inaa <wRt i ja^ 
’ana aaa ’aia a»$R "p w© wataia aii ct ^wsa ^iaj a^s w Rai *jif* 4 o& ^ otto *mr 
’sir? a^caa aw 1 *n®iRas aiar afara ^5 aia a« caftfinturi 

®ia caca wFURUla •ja<i«l R^it*p ®naa Rat R^ aw 1 calwi a 3 ^ wPERUiwis ^a 
aia^w caat ala at 1 

aatsia caPt ca <ja(.a caawi a ^5 aia*w caat aia aita oficaa 'jaR’^s aw 1 j si’oiRa> csiwa 
^aj^aR’^'siflla^ai^'siR^saai 'a ! ^r«, ^blRa* cm ^a ^ ®tm 1 

’aid^ana: ceiwa amw ctiwt a^? maw caffiara «ur aRRpa aa <£f^.«iiaai a>$fD 

waw ait 1 ‘aaa aR a^f&w* ®iwa a^a caia aRw wear as ^taw aRw weaia O.l cw 
4^ 451 ’«i^R> aRaiW cata am 1 <£it aaaca ^iR^aw aw 1 

Ttfl> ®ia aiafa’gftat: <sta Rw a 3 ^ waw 'ami caaaara Jiaft waw ait 1 aR« 

awjalt tm ^taa ataa Giffiara aRR*a aia asw, R w $ aRt^a Tjtfll aRR'ata 4 aR aRRfa 

aRa^awi ^f& ®ia ama w ^ R^fsiw aRara aan am 1 ^it <aaR cm aw aw ^nr ^ 
aaiw i^t ansRar aa 1 «w?r a^fa ^iaia croaa RRg msaiw? afar cm wi Ra^r caR 

^ ala cm ala Ra^ caR ww 1 cm Rw a^s? waw R^ aRRma taRars aka 4a?. 
a^fta* ®iwww wat ana 1 





Function of an eye 

CJer</iR CT,'«ii»ilc t TS 'CSWsf '*ri®TST Pkc*i 4<r>fD -9C3 5\g«i C^Pf «iN o**^ GFT I 

^OT^rt^r to cfifet c*wm ij^r scam ^n 



ffeff : &.$> 


1m ^ c®m i ^m??r w gtcto pg <n^f& ^ i p <?*w 

4^'3TCm#!IPP, 5WPT '8CT?r WW CTOT GITO R Wftw ^ I C^ 3f^?TC*m *BT 
^5t RFPi ^ C^l P CSW^BT ^1t*ll<wftj PO *W C 9 ^ ^1tfll<K<Wh 
OP\ ^nm ^cmi PFj ^ OP\ #n T^ftp, flto mt 1 swft 'swa $*bt 
P igi *ffa?T Pigi TO PQ *R 1^5<f * tot I 

adfoft*^IS C^RIw *tf5^ wil ^®T *c*il t&lGBT uffiil 1 t£li^ ^ ms cvH (rods and cones) *ilw ^^pTt 

^HH^h c=m ^ ^rar ftsR 1 csfara ^ ^ * *mn ^r 4 gnp5"$rc ^ 

atota ©wM ^ *k*i ufw*w driest c?ft ^5 cmre * 11 $ 1 

^sjpit <?r csfN^ <p^<i dW^i ^1 ^ ^ >ii^j ^fw*w m *n?n 

<<ffim ^5 ^53 tcA 1 wre %*r dltam *rj *ii>wi <>*t4 (7TOT cM i 

*.}* c&ina**nafe^Br 

Defects of vision and their remedy 

jwiR* cFtwsr ^ijr 25 cm gw Mto R*^s Mr, jwiR* cm 25 cm c*w MN 
i$ac^a tot gwiwi *R> c*r*w *na 1 <?fw cm ^ *ti?ns *rc*rr c^t cw *n 

cTOaqHw^qro?^ffi’<iTTOi w- 

>. tjRj (Short sight or Myopia) 

(Long sight or Hypermetropia) 






^ CFMTJCBT PrP^ ^KflPSlC^ CWJ5 <ttW^T<PIC5^ *1$ <?W5 ^ I <iPP# 
cram 1^# f^j 25 cm >^3 ^sr ^l^oak cram 
Pto 1^25 cm (iifTS ^ssr ^cfi o'uJt’G >^1<i? | 

^|?K : 'qftwira* ^jmt 4 C*tOT ^T cram C*TC?m 

C#W^5W C^T wsm C^T $$ 

gftO'NrO'RIfe.^WlI 

^5 08ICTS -H*II«MH 

aftflj* CFfW?T C*I^T a^l^iR's C3jfl>*Tt3T ^fPIPT I IV'IC'® p 
ffiPrs ^r [far *&.** 0*)] wi wpj OT^r^im ^t i 

^\t cram 'aifikiw *rfw^ f Rphw ^ isft ^ 

cm F 43v c^Pf c*ran ^ * 1 $ OT«iff© *tm ^r [far 

m 

sifatfs : cram <ram 'qfiwia wsr rnmm w ^ 

mjufl | ^Rjfl ^ ^ TOlU ©M) •'Rlfl^P C«l*1 

^ipt^n w^r cm ^rsm mmm far (*i) 1 

^51^1^1 '®Kl'3 ff l C°n^ orn*«q^fj 0>C<J'S RtoG <?M 'Q 

cra*m we™ ’ii^c.'i mm c*pt mr fw Rc.'ncs ^pt <u<rIs 1 ^ ^(.'nffei '¥H'oi ^ 

(TFI^T ^ W *jPTmt «1*4»pi #W\«\ Cram Hyrfa^W TO [fa 

( 5 t)]l ^5PM BflPr '5T#^ ijfofa’q CmtW *tfa ^ I ^IK^SSTCT^ 

C^IWT C&ltm *jfics)fi *nh ^C'o ^cs I 

®4^R5 : CM *£CS<l firfi^ C'Hc's *ft?J IV^ <plc^si RtPm (7KU5 *lt?I *ft I cram 

untyis C^Pl^TTJT^ OT5 '°ife J il3l ^^>o| ^spi C 5 !^ CFtO*f *A *i*wfi ^5^ C^Ptt (OT [Ife? (^)| I 



WA\*t>A Slfef^ TO ^ 


q^fer ^r: iflcroi &m vm 

<pm £jf^%® r c^rm c^pt 
/ f^c3T Wr® ^ ifrar W] 1 wi w«*$ ^ 
OT«ft *n 1 [^ u>ic^ Pi to Pr'x i jc 3 ^cfi O 

25cm era 'src^ c^Pn ^ ^ era 

O ^ u>w Pi to to) ^nro ■ >t i<? c^it <iiii 'Tt [Btfi 

i&^8 W11 




ajfe*l4 : cra?r «ife>!iJl toi wi ^ 

4 ^if I ^1^ ^ TJI iffes W1 TOC'S 

cram c^?t® iR»i!si) 

(?m Rjww 1 






CTOTQ TJCST <7Tl*rT ^1*5^ dR>R«q *ti«i <?CS I <£CTG3 ^>1$. 

<?tc*et mm <fft ftvm <*nro ^ cmm ^RPi4 •w (FmTO^TOs^ 
tit j^iR^ ctfFR f^f^vV <s *tiPi^ «i*m*$*i f^ cFiFia 1^p& oc®»ikw iJ&jt 
b.*« («D11 


Perceptions of coloured objects 

'srtsrarw <sOT , 5imtwaera^i 

^j«| <K^51 2dl^R«q csft'llil 7 ii*1 <W.S I C,flft>* iil ’^jPTt^fR 5 ^Jl$[ 3lk<p m\ 

hWow csw to i vifa>w ffilf® *& *mrar <?$ «**w <?r*fco *ift i arifiair ct ^pit 

*iP©w Plwc^ -TPT IPS ’S CTO (rods and cones) I iflIOT TOO CTO^plT *Wwi*iflh 

(colour sensitive)! q*TC*^ CTOm5%l^^TO%l CTO, TO^ *TCCTO%T CTO 
<T*f CTO I elk'll ^ ftjf ^f5*i CTO 5 *Tt CTO CPN ^TTO 'TO <£$ ft-ilu *fl?Pt 

TOI GlftTO CTO^M ^ qfcflf'o ^ cart TO I vjpw TOR faTO 2J&3R WTCSTW 

TOPfl to ra i TOat <rat%i i 

afairereiciferaftwisrreiarefer 

Uses of refraction in our daily life 

qWlOM CRfl*l 4reft> CT*tre1C5l are? retreit CtoTI a*5 Ctft ^Ft refalt 4 <3lW 4CT CRWjt 

<m re|aE afeys aia mIEhm tret aog i wfiJnia re^g ap*sa « ®*5t afoto tot ret 
toil re^w cretc® ret i ^paK^wiuMw wrest retwareire retwtotre afereM i 

'SIWC'M C5lc*t ’jfet !?fl> relW I W® ^STC®1 relief ^ <to at W® tost ijtswtl wcaati 

wm rearton ftto rewbi mitJii'n amra ^#i pwm wftnr ’sim® ^iww #*( 

aRiJf® ?ur ®lc«r ac? ^ nfS-wiM caaro a^rai ^ asgw 'srtiafij 

ai^raa w’ni 

■ansRn 4J1PM tei ^ ^Pr, vii^c*itvwa fitai l^t ■a® w cal^, cOPiowa fea ^caa l^i 

^K^caPt (<pia <n."m^ ^k'lia dR>^sH «t4(.«i* sj'wis n*sI 1 

sawjca-wi«cGPi4P)tSRc‘H5a 'aiaat ct 'sial&aM Jfi^oa aww 4« aift 'ers 'dicaa afewt ac^a «iaaH 1 

«iwiwa 'dwtaai w djitlaaw , ro 1 <aan?r 1H ^ ^ ,5, w 5 f ’wbt afefaft war ^mr 1 

are caw area reiwr re% a«o to 4ia rercra aw reato aa 1 to ato?rc*i?r ret reretcret cfiw 
cat ^irtot 1 ^^sare inrews aferorer reto sretnre 1 







<?FT 'TOT Slt^Rwi « £R*R 

*WU : «ljl4tifls&tt6 cm wm 

*\«<£P\\$> ' 4^fl? <?R I 

m 

1. (iRSft ffPf RtQ I 

*. <?N5 to c^m njiwfifa ^ 


^RlsT <wlk* '^iftCM T^tT CW-W, R®TR (fejlftn %* TOT I 
T5tt*T ^T *^lt?^l W C»rc^ C^t^T sW RRT '4MCW ^ A ^ 


^3TI 



^f*lH : 


two! *td *r%ra ^vsi) tj?p^ ’'iQjim 4w <Ft*m ^TD IBR*<* w« <u<^mmi»ij fwi ^h® w i 

S’toirt ! s ft 5 1^'=FW^I 
t*k«ra Ufat 

i. c®r*n*if*t^f, ^hiSI,'J it^wt, mhqhi w< sctF int -u^m w 4*h %ww 

^sgi 

<il^l$<ral ifl<n**i(.<i> «Hcss •s»Mwtfl> ’('jo's TftQ I 

O. *TOI?r <m <$U? CT WJTCT Gtw ^tPIW^I *TfI'5 ^WJMW ’RSI OT 'W'fFTft 

Mk^ai 

8. <SR13I 4*1# CTWSftUl C^»I W!3I ^GT <FW <SW «RB1?I 4WWW «I4*IH TOI <#&TOl 

■^rt? *pfe?I 'JW'iJ) TO®1 


<t. <!1F5R ^MsK WH«I -JJHV&il HyTq ’imn 4M W4 WI 

to. ^ aisj^ ^ Tp<fpra ^ TiiFit (25cm 43^sr^r£#r^Pi)^raaarF5(%FTO 
^tfriTO^TOi 

n. 1%af&d 4jfei 'arisTmi ^ vrfisw *jjhv»>ii w toth * 'srtMsin to i 


1^¥tw 



^I^|R<P WT 

^rt? *t4w« *iywH 

^flfalf'SFiql 

(idCHl'SrH ^?T) 












'E'SWI (V)tS^Tfl l 8 

■’P) ©“UtM Rw ®li *t) pRbfl Rw *1W 4lM Ttf 

*D ’ittt w*nw 

♦IICHS fi>3[ C°tCT ^<1 ® 'R4EJ|3^5fi?rs I 

*i <<nift af^RM w 

^5) 0° *t) 90° 

*t) 180° ^) 45° 

o i >=iH«»i twit «n?ra ^jr«kvn Wtw ? 

^) w^stw afaisw *o ^ w^stw sd%**rc 

«o afe5Rj«f afew 

81 fcw OT*I IHK-M i'FEUT -HMIM #||1&3[ - 





*t. i«ii 


--mm, * + + . _ * * * 

1,11«111 



<? I CTCT31W515I <1RS* «sn?nflj ? 

'slsl’fcls 
*t) M , l 55 l'5t 


*t) «?jf5 


«t. jh«w^)«i a?t 

bi imca%xdtcjft sji^C 4ii^m^pr®t??ic^ic®»iraiwiisisitsra^BPiMg 
i5t®is Tstw -2D ^i*»i’®i>r»»is) <5*r»r5*rsrr t%»rrc^ <imit*M ’law'f i 

^5) t^pi <?!(.<? ? 

*i) *rr w-IteiM 

$0 fi'5^1* f-rh t^pfw Wn to i 

^) (-) <wn <m <mm <M$w>\ t*r*l i 



STATIC ELECTRICITY 



Nssr stcsrs catfe ««nw i ^ 1% *th «carais *ifra io 28 ft ^ ©we c#t cafl^ 

<£F4 Slftf I *C1<dH 'S Cdf&Hd <.m* 4WH (Charge) I 

«l1*lHC4 4*11^14 *tt\ 33T I v ta'Hw55 $*BI 4*1 4C3" — 4t 4T 

*ilm ’iQf&’o I '©R»s'4f c*31I*ta 'G 4fI ^ 4t*EJt <?T*f4 < $l'©lts C4tC*Tt 

4Bt 4fef I 4fa5Jt 4tSrt C^m ^5fc4 4WC^ 4^5^ C44t 4ft, ^5tOT TO4& ^1 4sTO 4JTI ^ 

4qjT« 41CT1&5 «44*JTFT faff <H4R I ^ ^Tsj^T 

4Slftl ft4T 0tt4 '$Wf& ^TWH «tf4OT 

$.C< ^ 5 TQ l 'S| 1 t* 1 lb«i 1 4 s)«i I ] 


<«$ ««m *tiit cict «imt - 

i. ’hwH * 61*18 feRit'o *IWH j jR>ji i4ll*H> vNH <JNlt 5*s(.w ’Ilss I 
*. ^ « «nm aUsqw «mr ^ ?pgt®*tfirci 

o ufaia hwct ^imw ^to^bw naa i 

8 ^3T a]RI3jst ^Bt <W *lfiwl , t ’RH'5 *113*1 I 

<t. '»l's^ itsi ■QflSs *?st'o ’llss 1 

■b w^-wsiltalfa»lifacTOBi1*NCTfttfn w’artlJtaw® *ltaai 

H. ®lws f^ss sjH>I ^•st'o Hras 1 

V. 'sf'ys “if® *i’w*(. 4 l Staffs s , lW»i <uKlt *psc® ’lias I 

i. 1*93 'sfe«. Wl 3JNJI •WC« *tlaa 1 

io. 3^ £#93 33*013^5*11331 
















io.i 

Charge 

%93 39K3 £5139 913 a i Pk-M 5icg £13 53 9i5^rc?Ti3 931 i to? 53'Jhs^ira 9it3 

C3I39 ftifto 913 to3 «Fi99rca3 9tw 1^93 3i3 fai i <3913 ■pi 9151511® £3t3 £9 tos? 9119 

39 933 £9 <5 ISyil ftt3 ^JT 'Hl»'»l(.*il <ilw 31, pi^cnl 39 ’^TPSt 513 (,’k^ £99 HsHsts 1 Rs*4*l ‘KS IJBT 

cknftt^i OTte <399 I6^in»t9 d»Rt*m 9K5 ^hw>? ot»h® c«m <3, cUtojf ©99 *icp 9i9t i g9£9r 

(b^fD cfl9#t 93751 C»il3«m 99 <3 393 <S|RM8W<I 59£9t CfelHUM «KH(,<M$ 513131 
'3IVIW3 £991^9 #313 91931 £9)3 £9 *9191193 5139TC93 ^W9 t®tPl9§ £9l3MM f&3% 99 91539 9511 

901 £99 : 051313 3tP$£93 <F9*if&£9 051313^9191 ^?I3 3TC9 19^93 9£3 99*p31 919593 
^95313 9tI3 33 I £9959 C’lPt ? 

<9t9?t Wft £9, £91591 3*$ tol9 <39913 997 9*^59 919^9 913 3f 9fe«SP9 9t 9lf$9 53 3^75 

'slwt'aa 531 <3$ 9fi&«, £39159 53 £39159$ 9159 3OT <359 f^l3 9ffe<5 331 53 I <333 £991 

3t9,9fe«2W 919109 593133^ 91931 ^1 $01 ? 


91331 9tft 31919 991$ ^ ^ 931 513t 9091 <313319 9391$ 9531 37979 9TK$3 9391$ 
fafe§9H593 513059 $%919 $PI9fi9 5l3f 3091 P)®ljMlll93 9597 $$ 33133 991 9l59-<2rfl>9 « 
ft'EJi'i I 991$ ^R^lsil £9109 99l9$553 ($<.'0*' <0 C3fU i T) £9109 9 ?3Pf^PJ39 9$$ 55*5 91313 31 
5|3f I $593fi593 9131319 901919 <331 WfSl33 9191959 331919 331 53 I 0'9?3 90«, 03599 9$I3 
<35® £91591 91313 £9$ l<390 53)659 913U33 90919 $5395593 9131C33 93131 *ql«l09»IM <390 
9391$^ $t34jjW3 3071 CafBl33 991713 3313 91591 953 <39fct 590t «I33!$5® 59t59t 909 9$ 3913 
919 9t I 0)%^ 99t5$3 9391$T5 £309 9 $W<N»Msl 39171 00^ 531 


£91591 933l < J r5 3993 9$«5 $53959 9 530019 3353TI 3313 9159 9993 9$«5 91 31 ®f$9 

03599 91591 05"^ 939$5® <3599 9«97T 9913 9t 553 9991$ 9109W 53 9^K9l(^9 531 £9K3I 
333TJJ9 ^£94iEW3 3913 9C3 C3P1 <afl>133 91^33 £331 £331 <3 93’3l£9 33t53 331919 913113 91% 
593t I 91313 <$P? ^£33$3 933 £9l£3l 3331^)3 3113 ^ 5PI £3 333l^]£9 £Slfl>£33 tbCil $P19SG£93 

3913 £3£Sf 313,9P13T3N9 9WK3 9lHj5 531 333I3J9 ^£93®£«W 3?3T1 »«I*|Rc<M ®£3 93 3t £#f 
593t£9 9lf59 59313£31 


£3 393 33K# 33T %3 9fe<^ 93191313 35C9 53153 93£9 3H3 9K33I9 3^3159 31 3®3lfl 3PT, 
£939 9193 99tf,3lfl>,3l33£95affe I 9191339 3193 99tf9f|siJ9fl3l§t 531 9131, f3f, 97l»|jJlf^3l3 
^9Jlft 33^31% I 933 3£9 £3 393 39ltfa 337 te 9f^3 931 913H 53153 9379 3173 31 9IW319 
9^39 3193031% 3£3, £333 9li, 9139,915 3?BJ|R I 

io.5 3^*t5l3t9tf^9933 

Electrification by friction 

3%93< <33^ 5)333 £31313 33W <39ffi : g913 315ITO £913 ^Sjl9 31 f9 C3I9 319 I <333 <39^ 
, I|9E31 Piiva 9T3P53 lj««i| f*k« 3<pf6 ’J9P3 3353193 3931*9 9CT9K3 3£3t I 91539 9 1 

91377S3 ^9m 03TC3 ’Jjfrm 333 9£3 to 9K3t 53 I <333 9153193 331 ai"®|t 

3t31£3l 5)391 £31313 3T33 9lt5 9lW! I ^1 £3319 £3Plf C3T3I333I9 9t9^3 9£31 











flFH '^1, ^BT 


w??r ^itu i <*rj to ftv 

1 ^3? (©3T > 0 *^) l ^PfBT 

Wf ^TCftFf ^J5 ^ plfaiflfl 
iSICTff <Rfl tffa ^1?!, 

'(Bar >o>vn) i 


S Witt* 
WS 1H1 


Electric induction 


TO W1CH* Iff | 


*OT?T 

<£IPM 


CTR?fT 





w '?tt¥ TOrft TO i TO « ^hi™ to& w 


'iStW TO 




fejf wj? A 

■ fero** 


^5jw ♦W TOfr iffiiKfl *swfl "TO i (Pfaroi^lR# flfiH 
^fF^^^sssi bk (Ifti i ’iifti mim (Sfer ^**^ 1 1 

Vsus. w^fhrt'ipn 

i ft IffSfHl TO TO TO-s TO| 

^cni ^ ^ ftw ^i w WEit ^ a « hi ifl^JS ^<5 aivft dtw ^Swa 
(ftp io,i) i Tien ’teu fl!^ '$fw\ <hito ^ TOJt ffw I *ff 

WjfflflH TOJ OTHl ^^9 UW *TO I #W *i!$I fltea wt ??*S£a?!tS *1^ ftw fts® 

Sfr CTO Wfaa 3ffG +fr *1553 ^qj TOdf totot TO*I V^rfS US TOwRto TOU^TOW 

bIRbtoI i ^"r^e? m Rm wi 
•Prt^f ^t*fn?sa 4w iff I 4 ^it tfUcro 

^fid^ TOW! TO *tfW?TTOK fid TOI *rt ^hn yfl*Jl( 

BiwHBBI ^1 ftffi OTfrfiS *ItWTOf £%$l *** *HtTO to "J0fc £*? vAi 

tow dw^wwiMiw to* dr* to i *tTO*m 

TO**t f API TOTO? HFD^ *JI *EH * TO!^* 

TO ^'SfllT TO PF3CT ^PW TOfFT **!$& 

TOfr tehW ^PW ifrc-ri TO ^ ^TO® TOflTO 
W^Sf afeffll TOfc»rf TOPS I 73^6 'W dip ®" 1 

iflTO JflCT ^S *7^ TO 'TO ^ tf^TOTOft ^IITOI TOh W fitft TOb ^l®flJWl® W 

&S% V WTO I 





v ht4R'eah 




m Ipra l^hr: 441 wi 4>$ wiic*m «il^ t4i wi 4>$t^ 4 Ks ft *n IMaw wj 

4>^fi3t4 'SWlfij* 4t*44 bl4R* 4K5wr i 

^ 43 , ^ 4>^fDc* i IV^^^T^-^ifTOc^Tjpr w=it 

4W, ^ 4*$fi>t^ <5fl*Tff C«^ I 

'BlUlMfl s C4IWI ^<*0*5 4*^06 ^ ^qSM 4*M)lk4 

SWW 4*4514 W5|4 *Tf4tFT 44^5 ^ | 44 414, 4*4fiSC4 4*4514 ^4tt*T 44 

wit 1 4 w*mr» w<sfl4H 44 m 44 ^^4t4 1 ^ 4ib%i 4*^lk4 4^«<3l4«r 

4t*<il4 bl^fel ^|*4*T 4f*T *45 Tjffe 7ft4 4W 44, ^ 44514 ^ttrtCT 

'5flf§4l 1«H^i) M3l*rflfl 4>$fDt4 t>l4^4 Wltf <5TRW 4ft C4tf£ 44, ^^5 ^4 4*^ 

4*4514 *rt4tt*i^ift4i 


>o.c 

Electric force 

wiast^fc: 44 ft *w 4t4tw ^srtl^® srtl^^ t^si^ hi5:*iw^ ^®r f^?i ^ftor <ro4 ^ (fe io.v 
4)1 iii^m ^W5i^^r«m?T^tf^4«t4 <*ra ft4^ 4i*n wit 1 ^ ? aiPSow 

4$ft 4ftftw<l 4ff$4 ft<4 4C41 4 0W^W, 1 ^'l^^4t^ , arfW^M^W 1 Bn4^ 

4ca 1 






Sflf^4$ 


^RH ^5® «fl1'5FF *IWICT 'S|1&5 {tlP^s T?«isp ^®F5 *Rfgw '5(WK i T 'snfcjs *||PGc<m tfiSg %? to <m 

(ISar io.v«i)'^ »i« *iim 1 '5^5isreifl?r'sn«(ft wsiw R<^h 4w i 

^»rc»qa ^ai: «mrat cwtra, <j$fl> OtSlu writer '®n*TR «m*mw wiwfa wet, »merivS1ii «iwh 

*l?pm^ ^ I ^ ^«npR ^f«tR€t 'S(p|4f ^t f^ceRl ^Pig ?TR 1 ^ ^t?I, 
i. wt<H »tf^ftj c m ®*h 

'=rr<PT w?fr $»ra 

«. wr ^ ct JiwjiH <sra $aa i 

^ wmct* *r«traft wteria ^>t 3p»rc*5 ara*fl> Q-O 

R'5'o ‘pi.S'I I a(CTS «j>»it“iis ^31 ^tPT I Qj “ <l 2 

^5 'STRICT "sre 1 ?! &»ll^41 '^'t ^ ^ 

JTR 'siWI'ROfld »JM*P(.*M >|i|l«flllii-f J ?T«tR^ ^It^5I >4PRI WWW >WIJM 

•ssl<is 13*JJ| ■"Pis I 



<ihi4Rwh 


bw- 


W itto, UVlkPtij qi e q 2 dTO* dura TWT^St ip^ d (fSay bo.fc) I diura 

ftnfito ^ 1 fi^i ^ f wr, syiH^lw, 


F oc 


Ml 

<i 2 


^,F = C^ J 

u 


( 10 . 1 ) 


d)<fiCT C $*F ¥I ^-iHkifl wu dBJ 'UH 9x10 s * Nm 2 C 2 1 'flPF *y *<u 

i 

:^r«nprcj (c) i qjfetuiwn *hwjj w ^ otsut 

^i 

cticti *ilS«i5to w fen <w ^Jifetutn (l a) sfite ^ ptcw (l s) *ra? ^ipt ^ wwiwt wwi 

feu cu *ifrsn«muH (1 C)^PM 

*HR1%^*TW bo.b: dWffi 20 C^ ’fOWJIW V& 50 C41I ^5 PICT 2m 

TJ3T 3WT ^j?lT I ^c*lfl TKO^S) <\V\n 'Ufa Pl4u 

'“il^fll Wtfe > 


. W* 


F = C 


= 9x10 s Nm 2 C" 2 x 
= 2.25 xlO 11 N 


20 Cx50C 

(2m) 2 


sWn 'nt*n s r, qi 

ftilU'ntnH, qi 
T JU^ 1 d-2m 
^l,F = ? 


20 C 
50 C 


bo.fc 

Electric lleld 

*WI "Ufa A ’WtPTU ^5 I d|*ft P (f&3F bo.bo) Ufe dpjff ^WH +q UNT ^ 

«kc*i j 4 «tkk B « wr +<? ^Hhfu jr# "vi i ^hsl nPr 

Pfe'jps TOI feta ntU ^4 I ^K, 

dwift 'U 5 ?a fepd> ^T7 'qjR'o Pift 'oil^H ^ R<p£i 

tal TOM ^ifes Mflfe* CU WI ^ lift ftuilH 

PT$ WtPTC^ dj§ C^u 'UPTI 

'oft’S 'Slg i el: ^C^T ^3[ o4w 0F*tt Ulfl PI, P i^jiU A <P^Il!ll 
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Electromotive force and potential difference 
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Series and parallel circuits and their uses 
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1 I <9ft cw'dwts : af^t cmluiM af*ta Soft's t^*dn <93 ’li*i <s ■vltisHi^l l«kj( «il(.*ite»il <mI 

Wll : 


*6a : >90® <9afi> 4 /aa aitaI i?aC4S SSjaFl ' 3 *<tTC*T <9afij albl 
wwia arcas ®*w aaflt areas araaaia ajsflt (ffei ab ) area i at&t 

t*iWJs aiaftca '“dtSfota wi i <j s “^os**s c*w?f Sea'll 

*nw aif^wa Sarea aagftc® ^alwt as i alsaals ^6% ^ are® 

TJ^ffc H*f fit, tSW WIW asgjj atcai IS 9 ! ftK aK&IUM <9a|aa 

aaiaa jjgtw area i 

atai aaa areite ^sw> area ®aa ^ %ij^firea a® area i gw 

TjjSlita area af$a4% caw r wqj*areai 



(Bm : 


artatlPt : asa aictfbisfirea astwt as ®aa 'sttc^ia cflwacaws aataaigwrea wa area <aa\ 
'oiR&'ocSlW'* wreawa Ravi^*iiSl <sgs%a 1% wift# as i ^^6% <9aata ^wa to 

'sfyawiws 'qRj^'t's ifwwta aQal'S® as i <9Sa ^^lft>s ■$ are® sflaiDa wrea aws atf^lc® 
»rtw^s ai^stsKsw t«reil% as i wifoa? al^aaatwa sta asta® cslwatauis aaaat« ^icas caias 

^ Pi4s s>w I awtw «ilP«a^ i<4is* ’i^lii^'e iMftttmHjj SS I 

>*.* iwiatfw 

Transformer 

cs awwa awreaj a4is^® ®w fasata facta at a^ts^s % Asses' «c facta ^srecfac aat sis 
area $iaa4»swi cil^ceflwa attaiaa ®sa fafa ata <9$ s*ar fcsfa aat as i <9$ swat <9ali> 
^js^lc'o cffcsaaw s0a®a a® war <pa»^)cs wifafc ’afefciaa '*1% at cfSw fcsstaa aat as i JreiaSfM 
awtas® i$$ aairaa ss i aat- 

5. <=11 will at PtSS Wft Jfaa4W (Step up transformer) : CS 5ha4ia WS Rrot-ss Wfta ®%<s 

dstaca wfaa Roisa as wI^^wim. qai -, ®l5'® s*w ®ics* ^luiiD at p$aaTS3}reia4tasw i 
a. aaont) at pfcs cfaa $h«r4i* (step down transformer) i cs Ji*i*f4M afta ftacas aa 

^ t ^'g r awca as %swa af4a aarca ytw®§® ata ®ica aasnft at c^a ®tfta twv^ t a ai a i 

Blaa4l«fl *liw « at4awf*r : <9affi a^t www ats^taia w ai cm cassi as i <9a aawa ftat® ^ 
aijc® a^sft® aw rtfas Siaa4w awt as [fat aisataw aa?w aa ai^t ^s%® 
*rtis^Baawatf^saacsmta»aTas, aca^u^^tawi a»w cs ^Sia atp a4is^g ft®a 
aiR^ as atca c*fK aw i ansnf at c^aarr Jiwa4tcaa ^ f6% cscs c*fl*t ®iwa 
aia want caPr area i aats# a c’&aaifcs Swrttw •ytr ^s% <ks csfW atwa aia* warn aw 
attai 
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1«.J t\s*P*>4®| 

Radioactivity 

*aflt C^lff C44H44 (Henry Becquerel) lb** W PPH® 314 PI, $®wA?ll»l al'ia R®ftHII»l 

Pit* *p58>jp£«IM Rida OStpHf^psg RRsjtf *Ra* R*f* 44I £4*143*lt4l 3* ’TOP, £4 Pf)3 

Pit* <4$ Rfos'f R^fe 44 *t ^ ^~l5 3^3 t4k«i ^ v ll"«f3'* 44 i 4fl> 4*fl> l»i£{fi«i ’'it'il i viUnifE 
34*t*^ « *RaW 3®3l 44t. ^"jfslw a^f% RilRifl* I 3134 ^4> £45lt3t 4lfiJ4 3*14 piaa 413, *13, 
%[«,« tsHa; £*sr a%t R«m ■** *at* at^m^* atit* 3ita 3ti 344 , 8l*ita am 
(Madame Marie Curie, 1867 - 1934)«'$14 Plaits <ff 4 (Pierre Curie, 1859 - 1906 ) 4 *$ 4*3 

vfe^rr a* *taa i ^tiai wat* am pi, tafemn, taitaiPuiisj, pnfaaia, 'nji^nsftnm, a*f* *# cattaa 

R®f&lW Ptt*e 4*$ *fjTCP?r Rfta3 R<f* 44 I 4$ RRsaa <£133 £®*Pi*4 aftl (Radioactive rays) 
PICT 3f?lft*1 £*1131 pfa C3t* t**Rs>fl *3t at ^rPu Rfataa viMl* t**R*fl*l (Radioactivity) 
atai ojrerf^s tala *la*i, Rtt« «it*it aataa 3%3t^f aftt Rsfat ata i ata 441 csm *hjMj 
3*1*4 cald aa i ppp tal ®sir wsrfS#a *istaa ata atta *trc®t aRaRf® -555 %na 

af^raasi <.wstR* 4 *i aftattaa aar pi 4*a amia aat 44 *ia ata taataa i 


l«.* 


^n*Rrt ^*it, ftfct ^®it«*rmt aftm fc^Frfcj 


Properties of alpha, beta and ga 


ma rays 


aiaataai: *iaai 4*tt *pii 441 ft RRaia R®&aw 1 4a R®Qwita attit^ ij^ft cafca * R®Bh i 

akvi *314 C 543 * 4 *t * 4 , 6 cm 41*14 OT *14 PH* 3 lt 4 3 t I 4 $ *41 wl**q«p 0 *fifea PHI 4141 

s*iR* aa 1 *s$ *at fig *iaaiaa ^ *at* aita 44t aiarsi* *ff*a « Ra1 4a *a 

*£18)11*3 3441^414 *p 44t*t4l3 3.2X10’ 19 Cl OtSlillfa* 1*31, 44®* £F»4ia, 34<?al* *1^31 aM 

apw ^n^itaj 4a R^fa w ala 1 4$ apt fii®f awR* 4*fia af%a*i w 1 4a «*! 

*1^113 C4W4 < i»4WI lo*Pfl 


Rtf aPTt 4 ^ 4 *it atiw * 1 * 11 ^ 44 ^ « *f^«, c^a alar 'aw* < 4 Pr Rf%** 441 4 a gj% 

*lpiia a!*a *I' 4 < mi Co *w *14 *l* 4 sat s»ir *W *rt^ 4 I* *tna 1 4 a *a ^waijwa *^14 

9 . 11 x 1 0‘ 31 kg 1 otfcisiifiM' Rp*i « a #6 cs^aia ftcs 4 a ®»iRtri* Ma a^raiai 4 t 4 »n af*a®( 

asat* 4IPII 44 C®44 VF4*l '4lWI 4P14 (TOT C4Pf I 44 «1f* 3 mm ^ <S|J|qlJ|lHaW 41* 4141 
SflRlPT OT8414141 RtT 4*41 *1JIP! 4W^> ^144144 <*JP6 441* 41141 

4W afttt 4 $ 4f*n *1414 Ram 1 44 ft *il^*tbi j 44 *a*t 1 ^ 4 * *a*t ^jRR® 1 44 cror *a 
dti 4 ^ afti *f%«, s cshaa 1 c*at ami R 53 * ^a *i 1 4 a af% *K»na *41* *#*, 3xio 8 m s' 1 14 $ 

4%1 C544 *4*1 *m C4pll 4lt £4*1 4H3* dPCRltM ^[#413 41* C®4 *t4 PH* 4IC4I ^4 
*144144 4FS|*r *”1^*549 4? ?|R[ 31*3*1 ^1% 4!at* 3IP1I *t5ta#* f**, 4 s !®* £^*414 <3 3ft»#a 

■ 541 a 4>|iS4>ia Rea 44 ®4W% R^fa *414151 
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tillm ^1^ 


Half life of a radioactive element 


<<rasft cajfor* ctitma c^t ^ ^m\ ws *itft uti ft*? wp*ii «} 

C^1*T ^ « %TH -Pit® I ^f c J^ WH ftWMl* W3 dW ^ 

RwHi^m^n ( 7 Tw?r c$m *t*flcfoc*rft ^?rai*s ir 

♦ra# m c^picti cftw vooooo ft 4 * 

800000 ft^ C^Tt ^ CTfal yil«*0'4 ^jC® <7f *lttft ^5tFF if *Mft% 

^?r 1 ^ft^ *ro*wfW ^ 00 oooft *m%\ ^pft•» «*ft ^?prt$r tobi 

loooooftffS, l>»H *'0 ^I<P(.<1 I 


vm ^ c<fr ^n^ft^r csm^^ ^rc® ilea ^1 

^.8 

Uses of radioactivity 

w*tl3*s®ia aj®i amt? acres 1Sf¥*rt R*im, fRww « fta asiartrtc® 1 ISfirtrt Rww ftc*rt 
®ca ijaiMrtJ a^mra cart Raise? ijawfewm ajasia a^t asfi® 1 <a^i®i Rf%^ art pm 

fiHbPM sew, rt§acre®a mi l^rtfer ftfirtrt R»lw wotls#? 'rt^ertc&M cwfe? dirt? (tracer) 

at sM® at Here? aja?® sai %*ia area $3® a?rc®a %r l®l?r« are^r mtj 

stems#!? Ri*ia aacsa rta $<rtrtwa ^tcaarts cwfisMi dirt? wrsi? arcs ata?® scsi f*m 
arasptrc®* c««Ah«i siMa^rea ?js?® spsi a" 3 rsife #t?rt5^ ssrc®, #itww rtrtwa *g$ 
Rfl"4W, rttqirt? circus tesf 3 sf% *ti®a aipi$ rtrt&n c®%P»?®i at??® acsi sft® ssrctf 
faf®^ rt^a slasw Infers <a? amw acres i lassf® cart l^cs? asrc®« <®®fes? a'rtsss wh 

arcs asc® swrcst sea 1 

sea® slfes $ifct « rt’rt? ’srtaasnae ^®t ®ac® wrt rt? 1 >aa wt ^pn C5®fe? wt%nwa rtw 

f^fSF rtrtFfe PlPlta ?1^? ^itl <3 "i“qcs aPM OTS?I 5? Wl 4?n VWIH ^*1^®! rtai ®w ®w 
wa? 'jwiwi litPii-Ha rt ®rt ft%i twiftwi®i rt?rt? ®?r i 

i«.tf OtfctlVil'il »| W|l< 

A war ness of radioactivity 

CVi'Orfeil^l ^\H\fM '5IPPP Pfk^f ft*? ^ HMMI+ ftW ^5 'TO I ^ '5^ CWIDn 
Rfta*t »ih^uuR ■TFfl ^fspntfl ^fft l ^ ftftsH C^s ^»jh*ils ^lk?I I ft*! 

cwf^ ftftsk®^ wd «itwr ai^Wfli c^t $p\ ^im i ^5 iihPi^ 

fi4W»e W* ^tkSI ^ ft R4*1l*WQ W* *11011 CoarfSwPoW «ICR ^1 

j$\ cmtew ftft^t ftor ^ tor mt& ^i 

CWft^il etc* wia wu ^ I 
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*$ WfeS 


'WTRl 


^^MfVs*ircff tffte 


BP® ^Ist ^ ^twr i «fl 
R1ffcPt ghe# *fR l^pfl? 
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RWRPF 


«iw^ri 




Iff R1W ^BT i 

i aisa[^r , TO 3 ^w 



W? wlwi's , =ilR*s > ls < ks*i I <53 *13 ’•lSl’?i fttTO3 *13 ^I3t n- p-n JhRt^&s «ilR'*pla "Pat'o 
3TOI33I Jl3f®P®3 ’fi]lPjl<Hala 31 R-’ilt.a *|3t •wit'® 3l«t I 

'siw^wi fcwc*43fi> 4** 3)3i3t3tt6 msim*3t® micm urai extentc*tt3t 

CTO5 5 iW 33 311 ^5$ 'SIlR’^'i 33 ■’mfa's 3^ 3t ^1$Pt I 3$Pt 3C31 WlTO33 3T$f ^HfSHlSl 
3133)3 3>C3 ?3ft 433 43*ft Ml«t 3tW 4I3IW3 'sflgPBt 3W3 3313 3f|3*D3 *W 33 s '»ll^3>Pl3' 
'6l\(K3'i5) 3^t^3! Hit* I 3U3 43 'HlR'MwM *13 cHt*^ 31^Pr 1&3PI3 RsT 3 HGl* 

3ICTI 

i«.3 43l*rt « 1W6|*1 

Analogue and digital electronics 

43133 WS : C333 3^313 3l3 R«HPfcJ'»1C< *lfi<l'8« 33 '51OT3 33t 33 43mI 3*1, '3tPlt, 'SWalait 
O 3IC33 313 (^IC3t ftW *1^3013 3WJ C3C33C31 3)3 3C® »1lt31 43m *315 fol3fa5|'5tt3 C31H® 331 
C5PtOFl3, ofee , ffiffc 333313 « C333 ffiffe 3M3*W 43m C®fcl 3T $*113 C333 3C3Hit* I 

^53ft 43m 3<ZW 3C31 RaH^jfOIM 303^3^3 CSI0fc«t 31 3tC3^ I 4t CSflffaf 3T 3SH33> 

*I03RS« 33 43C PtJ^ C3CT 31C33 3C3I C3C33C31 313 33C® *11011 43m 

3H3® 31301 4*fr 31$3 <53W| I 'srf&a O Ifefcs C5teB«f 3C3t 43l3»1 3tC40M $3133*11 

a/w\ nnnnm 

ffrt$ ffrtlj !>©.$.: fef^rUM 

few filter ?mt \ feWm■few* ^wjt ^rtfe 

<tt$\ 6WW W8 c^MtPdW W cm® H f%| fefW TO 2W TO I iqm 

fe^#» to* w *nw <^rr i 4 <c^mr «i$hiIJ c*m o * 

b «£RI few CTWtWt TO3T, feP*fa ^Ttj^o S.'ojlfe CTOUWT ^ CSlfife ^ I *£$ 

<U<H1* TO , 'W<4taTO * ^ 0 I 



wwimi (tfsfct) ^^<1, sfetwt csa*t «ltwp feWtt crtf Rpfw i (M&y 

^ oaklet life'sH U^feWln w'Glc^ t£RW C5$ 1?T WTim I 






o *rw <W*!if&’&W*i ^1 fWfcl^TO fto ftra Wf TO i tot *#>;*Km 

ip^ff KTH, tf$¥TTTOKTO ^!^%r TOiPW <« TO ! 

^ffTO *1^W GS&TC^ SW&FT ^*fl TOTO ^9^ C^TO 'ffll %BJ 

?#Cfl WI11%"? ^ C^5? TO TO TOWBff TFI 

J^l TO TO ^ ^ TO? OT® ’ # PHSJ I I I^J I^F&PI I^FRlFI tR E® 

PpflPfe TO | is*^f *33>% ^TOf Mtw I ^tf^ffM TO &?£t"T ftRt&H ^ftave TO^IST 

m I * 1 %^ w?*ef&T« ^p*te -to sfie^ i i# ctcwh *iw* e^ft *re?r^ 
TOT TO I »HTO ( | I^S^FST £F£b ISfiftw ft^sj ^js^ TOG ftft&H t3TO 

WTO I TOl f fkWBl9Tl^TO^tl 




Semi^sd^ctivr uod Integral circuits 
f^i TO< (&BR I^P?^ « TO^TO* W& CT^Cfll TO* ^TOSTO TO I i^ETO 

to to ^ilNS 1fllw wm ^fe? *a w ^TOIartfl 

Tp aiimHj TO^l! i tojto 4 ^srifitalf^t<rc£M to i <?ro*!wtf 

CTO TO! TOE^ TOT faffed Q- ti?5 « p- ^ tot TO ( i^Pfro^ TO* 

^TTOPl CTO : ¥ST 2^5 ^W?N?T TO*ff n- TS^t ^HStaltSf 1&31TO* I TOTOP! ^WITJ? 
tfffsr TOc4h urtTljWWCT TOE^ 4 flE£ I 


Iftfiwi* toot iw cto tot 2?@ wit p- WH 

nwfl? ^TTTOT I ^BH ^EPITJ, WP 

cTO 2^8 i ‘W cro otw *rj cajm 

f#^33’ f n%W TOl!fefW*?^!Swj^ai 



p- fe^t ^ n- W*1 TO3OT TO ^a i<p . B; T 5 tor^« ^ 

sM^%r fe^ ti® 1 to p- n 


^f^eRtro? [ ^^|% vfcfltv f^y ^iS^Sl 1 f«flPo <& 4^^ (ftPg 

ipn^lto tot i 

«<TO?^ tiWWTO i ^^s# 
ot SraTOt to TOi i JhWiBr to! 

s^t^1^W^^TOPWFaTS«^^ fe^^WTOH 

^ q- 1iSpi^f##r ’nw ^ p» 

TOT TO TC ?^f1TO (collector), ^ (jb®ae) ^ 




Ife? ^3T 150 







(emitter) i n- wff TOi^ «wu ^fit i 

OTt’WT pJ$#*l t* (ifflfft ^f*lfifat& TOW W $3# TO TO I TO p-fe^T 

£ w(W^ to^sjst w i 

spsPro^ti*mPTO(JC)^ Rft i eTOt^TCTO 

«c? ^ w ^Rwscb'^ *#*& to TOw toit ffffl to ^few^tr^ 

«r^Pfir tow wi? to i 'qftPl wil PiPs^sff ^rcro toto wr 2TO ^pr 

tokrst^si^sitoi w 

^ w gact$ ^RPi f£ww TOr i sH*r ftp? f^SR ’Uto^ 

TO TO£t *«W W$*$® %l i^t> W$® W **R : W7l TOSS rtro I & 3RS ^RPi *J$ 
^r^iJBr« TO^pte <if*H2p» w i to to i&TOf WH 

*ma ^r ^5 ^r to* uMioa top ^ 1 few W 5 *r 1t*r n$s^ *r$ft twf 1 w? 

^nMfir wrt v m w wot w cqf$ct. "SNi^fir tost w «# hb <stob ^ 

fi^RjpTl^R 

#*Pi ^ ^ «T$f£3 ^T W SETW! ^ITO CSJMlSjWH , W^w6 t CM 

1® ^2'$ ^FI%T Ifej^T CTO^^Th fTOGS ^ 

TOR TOR I 


i«*k ^ 


Mkropiumc And speaker 

TO?^ TOT I EflRT Wl ^jhFT TOt Gf TOE* 

*f#fE3T ^1 TOR TOW TOI ^r TllfertCTO "Bt I ^ftcfflswH TO£$ wt%H ^ft'W I 

G5M 1*1 c© 1 TO^f wfe&pfc® n:^t wr 

KSNS^ I OSRtwit ^l4lw ^%PtOT '^Jff C®TOt C 1 !^ ^feRl 


ilRaWWiH « >ffll J ^t^BT Site?# CB, ^tROTCTR WIT W 

1 ©l!^ | #ailft« 1 «gpf 7 $ 'mgROS l 

T$$m% ^®?!r >a ^ipiPrp fero *pt TOPflr <sw 1 

^IwNWltoilj WO ^ *0^0 OTffe ’tl^f «Rr 

«tW! W >|SEW1WIEH C& TO TOT Wl 'R 1B0 ifl TOt^Oi 
^SI WSIWf® TOPCT W%C® 

WT TO dftvl WTi^13^ 

i uR ’f»Fi cfl^CTOTT W 

WTI IRT^fei Wl “SIROTWR 

*R "Wl !«CT w ^s 



ffeg e >^ p i*j t 







4 to fflwh Rt tf#6W RtoOT W?& ^Sf *lten ^ttr | “^Effft 

ffi# ^aifes Tra&nr* qM®^ 9 ds%^^£ s^ei , 5rtijE#i£#H ^i^*f *iw tot i 


(Speaker) : IN 

, ^j& tof i ^i^} ^$5 

TO I 

>, QF?*^^ mfe ^ iSfl 4^ft w l%^% 

Wft J TOSI 



f&ar i y&,n yt 


c^jfr TOR ^fllGril I 4tfl<f%l|| ^*3<K>3 Tl^o ^T»iOff *££*?$& 

H3TI 


WlW (a paper cone) W I 

rw £*f$* WS 4 ^taqjb^) ftsr jb> wrEft ^iflflf 

RisflTOI 4E® "WE^IT*P9^S^[TOf^3BI 

j<5,*o W 9 cqfflwM <|q$: 

Information &nd tc$ mMimic^iaa t&dhEOfogy 

wffr s Patflwtf # ^fiftr ftw | ^fottH '¥Rf rtw H 

^3i CWJ ^R^R5 REv? TOf Wl « ^^FtoF 1 ! WESS TOIRiSS®It® I ftpl 4^1 

«h^h n^w dftKv ^4amc^ a^lRw tog* wW wW i c6%*ff* 

« dfPWWS ftw isjp^ <3W1CTfff 'W%3ft ^BTe «flWl 4%ff £»!*$ I *F5E® 
ftSff 4FW®ft$, rtWI^F, CPPKFFH, ^HH *&J ?i1tWS CTOIRWSP 

a^S : affe® feim « tflMlwIC’ta (OTffi ^pf « fljBS^ ^tptw I 
^3RR W, RffiV, f^4 4ff* «rt?ts® 

^WPF *$*#& Rlt I ^ ^ flHIMfl 

^iJ 0#^ RJ^SF Iff I fflt^T C 5 ^!^ vfflwH 

Q^s ^Rf^ ! aft^ ^lR*^3Cil GPR ftssfl} aSXl^, 

wfrT wh ^#a fljiROTwt fte^sw 

i 





RlBSJ ^ ^1^5 iffi | 4 ^ S6(^ 13 4^. "?^k^ ^t , effrat tP^ 5 ^ T CW^t <^IS 

R^TB <?*tiWB CWil ^ ^ I S “’TO^ 

^II^bB'S I 4 nisi ^£3 I ^3 ^F**flW ^ ^F ^5| ( ^o 






CSfW* ^oooo I 4 '©sH wPl ^ c<jc® *llul ^ I Wi^fll ^*r ^*HkWfl ^ 'wHw 



^swr^n ^Tt^ ^mcUv*^ ri <q 

^ *|%jWH I ^IWlPlU VA4WIC4 C^ ^pt* <PTt ?$ I C^ *a»|C* «UlP5J*HHM fa#5 ^QT CflW 
^rfcfla Wwii 'ftlf^wSH* %3!W *$&] (Space) csfg«t TOT I <fl CTOBT TO*t Tprc 
*ftwi *fe^ <rw. Wt (Ground wave) 'Q ^WT >®*H (Sky wave) ^«k.*isi W W 

to i ^Rr tovt toi 7 # tftzp ^Ocapi cetera i ^wwa ca cafae «ftc^ 'siwi 
aWWI"d| I «IIIHWI «H«*WCT ttMIft* TO* W »« «rtFT <£R*ajlTO>TO"iW alftMW TOt «R$ I 

ill wi"4 croi* topic? 4W ?or <top ^pit^afite tot i 43P& fe-^wM at fijfUMW sfoai* 

4 wwm to® t* toi war toi *i®tta «uiftmiiwa ^wro ft#» tot <nro 

*rt&b^)?i« csbk tot i ■n&i* 4 i?m ®fi^aaHfro? tpata'W ?« i 4 *nt qiwi ihw i 


liansmiiter 


receiver 



transmuting aerial 
microphone 
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modulate* I 



receiving aerial 


tuned 

circuit 


earth 


b 



1^a| i\3.Sb: Csf&'Q JH^SjbW e 2}$^ 2|f^9T 

« ffrec® taw w cro:? ^ caro tot to i waw wi tot 

Hiiiwi to, stiro**^ t<r®i$i ®*pt •n&o 4t? <k*i i 

ctRR-H: cGPife-li ^c^ll 4 *H 4 ?ft> TO *iteiw ^TTOT ^^ 3 t| c?lwt 'PIH CTO? '“P cHhl* *ie*l 

^apia aft d5ftl%*iwa *rtw *n$ i 



fi>4 iO.io : C.BRf»"H 


•iftf wtf *itc*i cfPlRMw IStii cstac*l 3 i^f ,l i to i wR*i^ln fBR> 4?fi> TOt ^*il ^ft i 













^ ’’PQl : WlfiJ JUt '“I^PS SlUt *lfil I ()BPlfe*IW *t*f S ^ 

SMtMfl WJ <SH*C»& , ICT BM4 4"d|, TO «tft CSW ’Bit TO I 



r 


ais 


^Hul^s £4«| 



W5^«uhs,t'il 




^pndrT%I 



l^aj i«.io : 2I&5T 

C3?F? WW qJRw» ^i1ns>[J>0 CSRjef Wf ^ I CSlSf^ <JC*MW 

^ot\oife^cbi^4To^mR pih cas^w^i ewct^Rceism 
« Apr vft^rt^pi cm w 1 ®^ttSPif%^« 

^GI l 4 J j^c*rH a&fllU to 'sflW ftSp© ^3T ^JI l *tC3 ^d-ita 

^iWwj «|IS«ciH^» c^fei Roth cffiH *at i 


uu^ita c^rt? ^Rn ^*ro cefas "®3iwi st^t i <ii^v w^M 

tHlS 1 l^fto ®1\J)S *]XLS*V>W ^CS I Rw^C<WJ ?mm <4 '®R»S VlUL^Ot^ T3H ^U ^ 

iw^#H*1lw OT=? *wi '$$ i ftfej Ftaolsi ftfcwfl Pi^wfl sftro %cfl4S-i ®lfi «Tf^ i fetto 

al^cHfl ’IJT ^C5jn *ijUj ^fal $\j>c® I ItRw ‘H^la alfasfs 4 m<pla 

W1<Wj« 1 C^t^> ^l*T wnfrl % 5 I *£R?\ ^J»T ^\w\<? ^R» ~53J I 4 'Q 

<*M<? f^*ifj wroit; fUfefl M^r silwto f^x.« ^iic^M ^R> ^ i ^a 

WTOT$ ibBfl ^ <pjMfll plc^ Hlilwl I filfe 

I^T ffej[ «lfer "TOT ^Jt 'oilHlcifl C5W &*1 »jH ^ Rt»icq I 


^ caw*t«iw 

ctP*iffe-iti ct 1@3i caa*t ^at 'sis'STtw ^rcfSrt? n^c^e 

^*at ^jj i ^ aj^ to ^>hwsRR4 

RQ'® ^*fl1 <jt"<j|fl ■ > iklw3 y^lfi^i <wi I ^ i 

^RIT ■qlfec'® oi cuPifeH*i <u^ifl "^0 l c9^ 

^i* , i£| Odlita '©lIS'oc&lw*1 Itf® c^ickq i si1c»i , ol\a^ ad^lc^fl I 4 

1 ®lc«fl Tn^jcn cltPil«H*i c^idrfi ^IRII c&RRj-I'I wets M*f ajl^s^jwgj ^ 






w I ^ * 

^1 4 *!*F vm\ ^ I 




i <st^iwt <m 


*#toi aSWl 


TO TO?S TO ^TOBT 


TO I o?1wR?fSr TOIITO38f ^ 

{SM IfR ^t ^tl tfA dteft <P® ^ ^ 

^tWr* ^TO ^KB£ TTPtFP "^Kgji <$CTI TOI#^ W ’a#£ s S 

■^jpt toi dS^wtc^ TO* ctMIot M ^ ( 

TO CTO eTO$?r *TOs cwfe £TO ^1 ^cklwH TOw 
^Ps ^*ggw * TOfe ^ITOff | ^15 TOflTOt t! 
^ wiw cwiigsi s*^a CTOff ^& # fi£l3r^ qtfloa <1® 


WIPT^JP* C*OTfc 






'VT <wil 'S ^*1 UPr© <mI 

4 OTfi SW 5 * ^ft 3 ! ^1 ^T WlWfl VI ^lfl flfOI 
Mlw* *fl I *fl ^isws wh 'oltsu Cflfoo Tf t^oltufs ■nfclwj 

^tl^t^t^lJ CSflM « 5j3tf w «Rcti whl^i pptw cSWwH 
CH3«fl1C^fl ^ w hl^ PTlS* $WNs PtC^^T 

wMftw T5l*n*f tots tiwjot i ^ ^JSf c^lwl chkA 1 ! pct c^i=t 
TO PW1CT$ CTO <1*1 It C^lfl W*1 AjL«1L^ C^lwl 

c^ 4 ? *iK<p tteskn TO i 



Ifeu tuNl^t wt««|^ 


iQIFfa toFS «1a nftwl’owitwi 'TOJPT whft*i ^5& c^Hc'i ^nn l ifl pt*t*T ^"iltc^ 'Hl^lii ctfiwH 
<fl3CMHF •itim i pp«npr ^ otH TO^BiTOcrof^S rtlTO i ^lw aatWva Pfl#i 
wH TOF 9ui TOVf C3fl*1 ifl^. i&R'o ctftwh *ilWt 'flfl I 

TOlW : vj|Rif*i*i >fl?T ^i\Pp^5 *i1*j «tj|*i | ctIcaI vs^t*^ <pPi *i|ik« «rjl«i -q;<^Js <pjil TOI 

to*t : to^ ^pit <fl*R >fl^ft $t*i<riSA^ to*h to totot wwkii ^it, fifa, toisto pwt 

TO3 ^Pl TOT CERT 1 ! TOT TO I ifl Ol^iW ^WJUJJ CAOTltHI T*T ' s Tf* l F!"53? TOT TO I 

itrB^ ^TlPT TO* fflfal ^PW Ojfeo TO* iflff TOjt ’jj TO ^*3o ^TtW I R«l3l *tCTTOFlTOT 

C^T TO* TOR I 




CfH C*T^tT Tt 

to* cuf^w 



TO* luRwa TOrw 


tGPfcvh *ifar ^T 



15* b\s.i8: vjlw l^jPIi >s ifls vI^s»*j 


TO* *1* Wl : ^jR<? TO* wR*i ^PTT <fl5*It «|I^ ®^S wR"! I 'fl'ttW 

'S'ta ^T *wl I xpjH^s >i^c<f rt ©c < p sli"ilfi qHI*^s *pnl 

~S$ I PJtWfl 'TO tSPlWlWfl ilrtJW C2BH I wft^ 






caf^S w«! ^Bf CStlTOBBt aWIMJ 

IsPfclS i£lt TJ*f to4Clrt;C4 5^5 *SW <?S US I 


Iw^vjt'nl) 'TO! w^vict aftW® g*BII <H^f6 


4^a(j « Stgl^g ^5t l '5S|J SPjf® « CTW1CTPPR #^?l af%ft (W •*P*1'S'5ICsM TOR C#l CT 

a) -g^s ^S'Bicra ^le ^it ??r i 'sflsnpia eHgwg '^bpp f^ gsWersra gms 

gist stsiR'i ^ i ftsw «sj^ fao ^Bt toks 'stafetf i ^FafcfcBt «itf«lffc? Hara ^ar® 


•Ti 'nvty <Pf5l ^1 H^ltH •‘tell, *l < P sr l 

aist i amr, shph, fa*t. 


«nca, *iron 

wi, '^Ht ^at, «nawtfc*petw ^neftpit t®#) 

9m, carniBiw, afam, tom 

o ., y^y. , C\ 

^P*rbm<H 


aac® 


«pWGIs "Icts ^ *PW 'gt R^lwlSl I ^Wls 1 JJ <i"<s$ •w, ^iwi R>^ i 

g»P*i®tig ^wi <v5 > n» 'gt ®*iro 4jii. 4 t,alia i*mh, ^at*®3t, , njroF , t ® c3?m ^bi i c*t 

«BiBia <?f i * | is's i g$, g^wt c^t, afeffr qWs’Bm cawm-fa fkfa tot gg, at gfotSEwtq -gw 

C5BI'«1W #t ? 





^PaStsiow 

g'P*l i S'0iij ^(,*i'<«vR's> gjg»*n i gs®, •'jRffii Rtfri ®*wp dB^ieri'a 

W <«FR acdWl^ti <Wl«P*t ®»WM*I ^Bl I gsMSfeta BFltBI WfJStS't W ®tBf g*It gjf ■ap^i# (Input) 
at 4W5>t i isphot ^PaSiJiBM frits a*fft ^st i «cw Ifrsil^ 5it«iwi^ gmfit ^ gg 
®&c»n %#, glfrrfrFWs, >=RPfH, feRfSto gtjicsHl«sifeaHOTW i bpUbt wtj a&aws -*«a «iw g*it 

2® W 8 ^ gl cg#a a@WsM (Central Processing Unit) I «#9 aSsfll^ m* ^ 

^spai'i tSf5f5 «’iiftfis4 ^ 1 ct ai«8 wm 'tmt Jim 'stw g»it ^ gd<Wt (Out 

put) ^ ^ i %itEg swm <ttcgs j^pBi « ®^ig i itiwg ^ipobj a&sl^s 








ct to»i cshs fe's&a fer ■'sufRi toi to i ai©*, apro, 

siPfeg, fipfeis wfreTO ^pit Ptpfaai TO l^i%w> 4pM®5te tosii a'lPrtPl 5 

torito 4sP*i©5m caiam to to i acroFcro ©to 1%feroi 4 P*i©5m campnroi a^Piro tot tocto 

?«fi tow. i toStojbi ««ii •t’PaS'Biyd cro to?. ■>i#s<ij|ii wii ■sPH'BUiiiM ata i 

to to? tori g®'5t, toj toi tod tori totsi, TOifo^fer, #iP'*?H'4i « sroiasTOi tot 
4P^bum «i'4j«4> awN^lii tow Rwm RwfB'* i ^©©w a® tot toi® atca, i«s toto ^iwra, 

*tiRf«'*p <pfl(.'» ales i 

4P*1©©ICjW win 

wiHlCad «rMl*W CTOS 4>f"’l©5kl aw$!i TO*S I +P*l©5ld amlMd W*W*[l«ll TOW: 

Ififopii: cat% wimc#!#, afcro, faror, gjicto wt, ©wjiPf ca# tos w, IMro, cfw 

*ltW, TOTCS at TOTlRJ aUlTO, S)5 VW « f&Rwfll »llTOHIil 4P“l©5lsl TO I 

wit wPiwj: acTOr top ftiwi, wnfsw ctouctoi, 15c# ifro, Pip© »i, %tw caro, 

| stm-^praTO# « Run Pui«aa ^$#t <n»iif?i4 <wt& 4Pa©©w ^ to i 

WTO# Wtl: TO3W, faTOi « pifepllf?, dp ©wflPr 5|H<il4.Wfi itfroF -wSm, «ife Pm«aa, 15c# 

tos +Pa©5M # 1 ^i®i v<u*J.awH africar, Fuwi, wit ^nPit'* 4pa©5w 

ft* #bNHI : *WJ ^ ^Sjblil^fl c^- 

«TSI, ^l(,«ra Pil\s^t*is R'lM 9»lw <u<i^3 I 1^<3Tft?r FPHt *i5ic,*i5i 

«rf5*r s ^ 








*t3)**P^ ^*|jftH « <^1^ 2Wf $>©jlR 4tW <pM9Gta <U^4 

^ri 


•fitewt, ^n^ura oiwiww 4iw 4f*ifcl>to 4j^a ^r i 


*IW^I i 



i 


T^ft i ^f^fcicsra ?tm* ^*t Fk* i 4r®nw, Aw^ ^F^ftisi 

^c*i l ^^t i olR < ? si* 4t*j i 


Jj'fclawt * $CTtt*T (Internet and e-mail) : §*5to<^u « ^RT ^ 0&l>Wl R-wl^ 1 JC 5 ^ I 

1 *Kc$ 4SI '®1 cto «iww <q1*ttu ^jj'o <u«wF < w$5 ^ctAi ^HfScii^i R**^ coital 

^TlSIT ^ 43 W»W 'Sfciw ^?T5 $«$•! « 4Jlt*M Wl^H C*tt4 «n4hl*3*W 4t $C*£*1 

tri&i i 


^'ttac'iu 4\ ? ^C*ll ‘CT&'SsJlc^fl 3T C^03tC^3 «mS)* I <*lf$ tq<pfD 4l**5^tf&4 

tHti’olll^ *Jf 4Wt^ RR^j OTCT?I SJI8 8,oo # ooo <$3 C3ft CStfl? iHk^Ul^£4 I *1lCT 
^IchR^R dfoa ,| ?l f^obl JHJtawk b1<j wic^l 5 ^Wch1> $£*i 1 ^4^ wlteiil^ ^it'fliwlj 

0JlW*l, diPlWH ' 9 fa$ ftflf Wi I <iW WTO *W*1«W rfM^tW I 4 (*^6^4 ♦BPfQRI 
CTWlMl Wj 4t $113 4t*?H <fl|W4»|]Fll W&SJIlC^ 

dr44<7fo#3lc.<$3 4W 4WJ I 



f^aj : WttlM 4l*t 4W 


$ttac*i<5« WJW 4tsi3T 'TOI3 ’fl^ gtSRpt -woo <Hft, $c»J$*i ililc'o <«Rt sPCt 437® *flft « f&fes 
<P*l<Hta*lPi^ 43T3 «f|ft | ^N»| ftw *llfj tiRK 43W "ItB,<jf^, ’3FT "^t CSJC 5 ^ IBR»t 

HR 4^t $C»l"4$Rr4 45Tt^ ^ 4J^tR«rJ, ^ 4STO MIR I <W®R«1W CTCTl«1 ^1, 

^prt t^JtR *iAic® «iw 4 ?n^s «nft i <n^s\ <^C 4 twt w qfcsS* w w 

4 ^, wt^m, T^jt^iifiR %«iiPhr c^ *nft ^ srrarerCT *iA 4 ^ *nft w 

C4fl 4c^ RC'A ^flR I 






























I ?W$5| 3!?1T $*GIWCGri WTO ^T^-TlfS, 

'sii^si»<i«(H ^t w^cw ?nw g® w* w OTMiwipffl i <s$ 16ft *nfcn® <?pTOt *w™i, 

<iw«w ^t c^iPTt wPwwd Tfsrasra ^ i ffi i awt E a ^ toi 4* ^sMSto etc* 'srt 

<pp45tl«i ISIS ’ililc*il 'Q SR*? ^5Tt W, ®«{i*rt,f&3J J WT 'WRiffiR ^SltW I ^wS.'i 

^I'olw v Hik«il '®ls a-* (mi Rw WGTH *ctI: 


casw 

_Cr.-i.Vn _ 




WTM 


^Tl^T 


ctRwhi ■ 
-► ^MSlJRT 


«H^T 


: l^.Mr : $C^*1 $$$ « CSBtf 


, $jyi<flljR<p ww«t ^1 'Q <p|^{.<p ^w<tJjPi<p CH^'rqwi ^t '»ls*q« | i 1 

6Mt<TOd TOiJ ^ ^ (ttf *HI £lfc*5 cte CTO *lfcST (HIWlWl 

<$&? cnt4w95i toij ^1^9 «noi i tcsi^r <o<i^i^ c^ 9 m& ^ 

$F$»T dn®5! ^t ft*MH I ton w W 8 


smtapan @ iut-dhaka.edu 



flisw 

smtapan@gmai Loom 

w&* 'MWIHM 

^tt mm '*m$ ^thr m <*nre, g#v3, 

tkftfc'H'i, ’*FJT3t CSlPR* ^WSfeBI ^©j|R I <iwi^ <i r, ^lR> C<H1 TOT 'oiMws 

» 4w?r <M<W 

4mW TO I 


«ll*IIUM CTOf RnjWd dm ^ ^I5?r *Tt I 

'STT^s CflMlCTM 4J4W4 ^3T W*T ^t5T TO I iflOTI ’Tt^ J ^ <*TC* ifRI 

3=rRn^n c^rt ^ ^n i 


*TOT ^Wri wm W WT ^R^nH ^ te ^eft, 

« ^teTBT 9 WI mt® ^5?T ?Pt, ^ ^£3, 

« ^rrop 1>PT (stress) ^5Mt?IWI TOW ^tCT* TOT$ ^ '®TW ^TSU^ 


^T JliIJillfl W I >i|5R WOfa ^*TT ^5, ^ ^Tt, ^g?T ^PT ^QTIT 




815® 815® flgm 5 t 1853 « ^ 8 ®<t ®F*i 8 fci 5 sj ®i® ®iiCT cfim ^tptr a ®3 with ^8 

33, 45® 5»n 33 ®Wsl>M 18*13 ^55513 i 48 ^3531533 353T 3535? 5 fm c’li'jt ^?rt, cpn ^ 

515 TTtOTt, ©N 4*I®I53), <3W *IPt 353 3l«3t 45T. <31533 *llft ’jfotSt 5W31I 

®H815|5jI ^IW ®3H 333 3l$4«S>l5<1 335® 515 43T 53Wt 31353 ®!®I5® 5531 8l8*t ®3H 333 3)® 533 
C^lMl 8*H 3Wt 3) 315® 43t.3l® 'S ^8*1 533 OTWt 315® I ®M5l5l5afl f^3 3t *l<ftfl> 533 '=i'rt)$. 
C5t*l 55® 5o 535® ^8 8R 3 (SJBT tf o— l bo (.■nft) *jtsi 315® I 3WH 8*15 5)185 'sulunl 43T. J>Rn.“is 5)185 
®)CTI433®IO®ft53ft5®553533<®l3H<3l533f®P»i8l5ll3sl *Pfl3®t3r*l5¥l 

Gift® 453 <$1*118*13 5555 s 55 5551 OTA £55 ®t 3515® *l 5 5^ e l5)ft® W3J 333J1 I ’5155) <91555* 15 
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3H115 55ft 353 C5fts 5) ffift 31313, ®15f 3131 5T3I, 5155 ®3 <?tl3t, 51553®) 8®Tlft ^HP3T 5*15)15 
*1^5® 31553 I '3®5ll53ft (WBT ftft s Gifts ypD5 5TI 

5555® 5515ft?) 5®13 535515 ®5ST 513555* ft?® 5*551 435 5 s !® 535® 3131555 f%T® 313*5® ^ I 
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(3) 45 i ft®1^«,R5C*W 3*1) (5) 45*18 3I31®|® ®3) 
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(5 s ) ®3I'4|® $5*I-Wj53fl 531® (5) 45# ®ft«, ^35*1® ®3) 
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II CSfS ^3ft CZtfaffl fewi*r I '®«U « OTsftCTffl 3^ - 5 ^% Wl J|I«JW 

^#Rl « Wild *nW TOTOI CT W ICT R imi 3<M ^^?TI ^ tGPlRW, Olfee <iW 
d>PlOTHl 

0*) CTMICTM 'JP3I <WW <W ? 

(3) $|*IM <$ftwW 41*? 4ts) I 

(«t) •fiww erf%« <7e*R wpr ■rot ^'sr sji«<m i^npB c%m, fism 

^jwwi 

W CTWCTii^a w ftrc’i «Gifos? •w^iR'si ftow «i 

*1 ffaspiji cswtfpn <?Ef®iTCT ^wtwt « ®ric^ wn H®iirt ’sn*(j(?i f¥M% 

N*sr,^ |<pc»i ms < 11 ^ d>Pi(w*k«i Hllrt 'Hc.wM Wl <lk«? I 

C^) St«l¥ 

(*f) ^n^SPU ffeftrtJI®! ^jNjt I 

W) o*HiiiSd i 

W 4 CTMICTM -TOIW 1 ^ I 

i I twfoil^l ^ ^ I 

*i ^srm^Fr«I^fi5t ^n?r ^ 5 ^ 1 

01 

8 I ^Isc/nt? <\tr\ ? ^ m ^ ^H5 ^?it Tfl?r ? 

a 1 ^nw ^ w#n^ 1 






PHYSICS TO SAVE LIFE 



to ^ IViuw to itontfftwM i cfe 

w'efemrwiUR^iri fSfawifteitw gm 

^ « ^5T $*» 1W% TO ftsft TO1 f&fawt 
<r^lfc I *i*Mr*1lfe c<p1c*i 1 "^T 'a'qw* «w*i I ^*1 *t*Hc4> 

^ 'sfajtcfl ^tc»iM 'wf 11 

^ tout •wi ciw im- 

s. ^N’W^bipw 1%% ^jwh ^ac® *nsa i 

*. gi«nm<l^« i H w^H^a ^ hhhh aM i aw® *ibw i 

o. warn *W^«tPW ftror aa ®i aMit ^at® «ftaa i 

8. •fefoyn f^WCT caw f^tar ^sagg irap ii fe i ® wi^ftanwa wtt ® ®qqa araaia •wit aw® 
«imi 

e. stj^F <£W a^ aw i fe am i s s wt ^apaj awt ®a«. sufaiatwa catta ajwt aw® 
aiaai 

«>. afta> ISfraara aro aw Mwa aamflta®t a*®^ >iu>®h wat <sw aarwa w&®a aw® 

«IBKI 


<\. OlW %»R « 3^a SM9I! «W Haa I 








J8.J <431 Ifcfe 

Background of bio-physics 

Wit 4?? %SH Tit ftwlwn 1 Wt3 ®a<l f%% ^tst afoll'i WTC5I 

'§l<MhtfRtelM ltl<jR*s1M$l awail<> WOWia U?J I’Sl'oRfclWd ^ <e «N% <U«*M WT 5511 
##5SR Wit 'flaw*; ’5(WM ft®!? I D«IM fcf%? « S# MWJ W5?t«t a^, CT PtICT P t am ^Gt, 
afaca*t n"tc^ Saafa ai® to (waa^jPaasca 4 faaa*tcat §lafi«iw afot am as i ’SRtf^p a^f% 
cs an ♦iiRfo* fts? aw 5i?r caveat wit a^RMMsi toist Ran i 4?sR «naarR®i%i 
cW ara <wrca? cn #wfcsa Ran <s e&l«etHce* Ran uniat i R"? esteRm? « #aR®ma 
uaaffca fasa ftta 4$ urro 1%g ’jewra near a€ta ft? at>snt care i aare antfRm? « #aRm? 
a^fi> 1%3 fans few fanna afs i uaaRn usj lacs 4 $ ^ Innrea mini amafau 
am* « wro ut?u catare i urca at? uar tot aifiuw % 4 U Rare wi 4 an u® narc^n 
cro ^ i'$)vsR«iwa Riui’jwt atmuj 1 1%*$ ’rot <a«R utR aiFimw uc?u Ru cares aroa 
area ' 5 fwt <mi sis 4at aiftwcaa urea* utpaaw c*l'* fta? mat ajwjt <wi -awa i n^y® aatfR«lwsi 
Ra?*jptt aRuR? i to ^ msuro an, aipie(»i«w '0 aatffoMiwa t^rsrcsr to? cro ntwr mat 

aunt 4fl>$ , §i<H i ii4Pt«8t«is RR i 

$la'lal$R«lMa nrcw wit $I«im sflawa atat uftTOlw aatfRuiws aw Raws Rfew ajHJl 
■spai "TO i *#5 4aa aariR«H ajama ^ca Slawa hmiRs aw ugam? « RRg nfcar tonren 
marc? <aa mitre are? wa ?(¥“# awm wit ftaaatffnw? i wit il<tR«H ma* 

aai<R«iwsi ■sre*rr (Tpswi i 

J8.* 'art^Hwi ^ 'WH 

Contributions of Jagadish Chandra Bose 

'ailstfr ?nla w>l^‘it>*jt a^%?H caastalta wh aw am<iR«l^l, 'spnRcas i 'siNcna 

®»i4i^iww 1%f^ asw 'ad'^^ifeai taa# i a^ aRaiwa Ram % tjffi csma i »iM« 

R^ii’jwa aif&aw atw stiw i ik«>- ^riCTa \do Hc««ta a^ nuinPict? ww 'tof i f^rsi 

^HMmsj a^ ‘flaa’jji cuaia <aa*ua c®^fi> ujifec^U i aaw Triaa^aa slttK laatlata al^siaia 
OTaWBpJs, asaa i act ^aspiawa «aia ^ a wfena ^ ^ w$l<w 'aiRaiRvs 

^a i iwo R.4 m wa aa <St a^ft Pwia uar $<?ure at? i ^uiw ^ta i*wf ^ta? 
% ivvo-iw-8 an i ^ aact aaif^u RiRmnti cata v mi<R«iw antfaa 'R.^ ^ 
to? R^Rmna ctftas fa.^afa. 1®® a^r aGH i iw<? aim Rif? xafatcln aspicu aal<ila«W laata 
aatmt ^ a*a? i catePt awn «ttaa«tia can? acarn ?t am ac^e caarc? ataaata aw 
nPita at? i ■Rtaa <nam aaa at ama caPiam aaa aKta atroa <mtra acaaata aw aro awr i 







#Nia ijaa'St Ww auaa aiapn al'gt wiwt caffrs ww aiiiiRT ant <a farca 

1^5?t ataaHI aPSR lipR. ■H<H na1 aCT ^ffejICT 

aaa ansra awl ijaafi ww fan arca afas atw® caan aa 

aFPTOW PWRI afitpaWOTB awTO <WC5 ^ia iEWMMJ 

aanR arawi fafai aaa ®awia ®?w?'rfjw 
(»iAI>ii;ia (am a ftftffieia) aafat mfirar aint® wa an i 
sum c?jt^e a?w®w a*w asaia aaia a^afoaift 
attrttna ws aani ^ atfaaia cflw aianlfap ^fan 
prsata Hl?lap£ faft ^ta ■“dR^Wi^ aata am S*u« ansa can. 



pr ’aroar awiiw «tiai ^lys^aia ^ctw nr» i 

aaanfotw aafat5>g apj, $fa? mHa®^ ®aa aFwjpir 
<aa«, ^oprcmaj «nfa**ia asan i laawia at*n Sffcna 
aa»£ a*ia am waw alfaana, aMtft® mana nairar >aa?.'#l®fca fcfar fa%g $"?Hwa 
afa mtgt caa ’st Binacanti i 


ffca Js.^msWmiaawlFaa^ 


| Slaam4R«tw 3ia taatnim •siantn ^ott, $fa? #sita ®<§Hwa afem^wn, ^a <#a?tna a^fe 
faai ana maat aat ^c®t te^tlanm ®I4wa m®t creaia a^t% afflafta fa*^ faft pwic®m$ 

apH a <aa sfa® ?a<pfa^ i 

i^amtatfatmia®^ tenaaniaaml^amawa'a^fastnnfaa’afe&iaani anfais's 
maa awt , »iaia aft® ania^ •ajw maa* awt ?twft® wai ^la ®uwcawi aafl> aw njat 

•Response in the Living and Non-Living’ I iVsi Rlwa C*t RCff'aa anfatFS a^ ^paaa 

<PCSJ*1 I 


i8.0 HHWWW 

Human body and machine 

ai'sjfca' #acna fafe^ ataiacn attar mat aataa a^aj mmaa a# i caaa- arafasnafta, afawaSa, 
c'fiPifa'H, $Hpn, «e®<fon $faR tsjti*} i wtawiw «rcnw «aa>f5 a^w afeH’o a*a aim i 
aft® aiaapR api^i a"3f *ta, aifU at"aia ana ainaa *pw i nc'sm ai®t aiaawjtat 
^sia?l at aw Rw ’IIS'®; aw la+rSa a*#iw at R*h ^ta atoaw a**j|4 tnt%a a*^4H» ^a i 
ac’aia aosja# w caaf^stta ftwa aa«r asca, osaPlaica ai*rawc«.a sjc®ja*f& a«a awat 
awm aaca i awawcw apsjaffi awf aw ataw aiw ai»wtiRfo , aroasflj aw ftaw 
ai^w m, 'aa’iwt alat aa^ <!reaa ataj ?r*\4 aoro i <5 aBreat alaam 

vh<pj« 3 >taci>ca afSa awaa aa^»u i 


awawo® <aaa ataawia asaj awi^ ^w^ai, ^Rpt, nap® $®nft i isw %3tca aat ata, 
^aR® aiacn <aaft >aa<Bai awt, arafeaa w i ct i t ^ft fiaN f^*H]ta am i »wmw 




^so Hil4(<Wh 

33333 ^5 I Hl5jI^C4, ^3» 43# fe33 ^3=1 3 H a[ 31 3t^E33 *lftGlsJ 3ft£Gl06M\tf 3Sff 

•'W$ 333133 33 a «m^p i 4aa^ 33*31 31 ^ 3nt5f3 33*3013 ^ 3 * 3 ^ 31331333533113*1 

3i*nm 43 # tst^pat ^*n 3"ai srai aw asm* waj 3fei wii i^ISk^ 3ia?ii catiiia, 
fespi, f1.4a.ftF $sjift ^pnfi to ara 3 iaiaPH> afen* aiftaw afe® ^ai*®®® a# i fa? 
euiPtolia, ^WswatetW? aMawajs aWWPla>afe*®f'ia%« 3lftai*afe®$ll"e0® 

■fw I 35531 * 3I33PF3 '=iht*i tafVp 313313 *u.®l I (V’jj 3133* fifo fes Hhawa Hhs^> 
3#3®3 WW ©OTS felll-M I 3I33CT? 433 fa?; 3TO 3*31® 3TC3, 3t <5fTC3t aOW WF 3*31333 

aa 1 cnaa- at^taa m 4a# aw ca*ta casa* $*afa at® a*w 1 toi alaa^-w 3 W 3 W ^ft 4 a# 

<3*pft ’ffw 3HW« afal® 33, 313*F C3*lfi> C3*I3 3131 *lfas1 fa*^ c^tcat waft 433# 3# 31 I 

awitar a*wt afteia 43 # aw 'siw fe*a w aaa hhtoi ^fais wa aor ara 1 caaa- ^^fttsa 
fen c«tw cw “iSltsM 4 hjhj wi 'Wjoira atf-we a**! w 3i?r nP^^si fens caia 

3131 

i8.8 CaM Ptftil ^i^J* i|"<nil'fc 

Instruments used for diagnosis of diseases 

43* 333 1613*334*1*1 Cll% 3tftj3* fa®3 33**1 CTC3 75113 fefa 431*43 43* (3 333# &3*f * *Nj 
%®ai C3 333 aW'Mtthl «HJ 31^(34 3"4 , 1ll® ’Slfeasla 33#1 W1afttst CW faf®^ 3Wf £l®3IB>ta 
afe* WilR <3WT C3® 31 1 4^l*gT C3l%I C®lt3t ftfa© 3*3 3^ 3lan3 tHWOTW 3EBC3, ^1® aflat 3®3 
%3ll fe»IW3 3131 'S||(3«<Hill<*®ltBf aita «5H3 PKUM ajajTO 3W3 '3||R , *3>® 5tWI 

4 3«W* 1l fe,]<.ah l 31 3 1733 3(S4»SH3 75H3 %33 Wl 333 I ^iCW «i r vjrltR> ^1^1 ISfaVitTO Ht^p 

•hIS^iw cam t^K wt ?m i ?life ^ ^ i 

w iSttiRv® ^Qum wf C3t^ APMteiw mm \ «<w w wots 

oaw*m n 3 ^rwtcs «i mm mi &m> asm « 

CSial^^'Q fSft^HW ftftg ^5 S^iJI STSf5 I 

tii gtm wv ^tsms^o c * m smis s*sr m «4bv to m 

mu i 

tilTOf 

X-ray 

tiros sjPit <iw ssws tsif^*5u>i«q<p RR>?h i ^ross '&q' 9>\ Typfi ^stsisa rosis ^s^ttsrfjs era 
ro?T^ TO I tij^ ?|pfls TO^ttS^T 10 -10 m tils I ^TtW ®s^w*iN 5rCt«r*i <iTO3 ^IR^kpIs 

i ssprsto ^rass to taros i s«msfiiis a^fe wmt % mr tow sPu Rtsw ^ 
TOwt TOt ^r tiros i ^s*#tfr w e^^cs tiross c^tc=n s*sis to csft m\ i 

^isisa '=« ^trsH t£i^ ss& 1s®t tn^ ^tm ms i ^tsiss 'sms aes cs» 
asrt sms ^ <m sro® ros mr i ^asto tqror ^ to^t i tiros mes « 







551 4TO55 45*f& 515SP7 TO 551 TO TO5 1^31^ ^ M $C55«^ MMIFff TO I 

4OT5 4^fl>5 *iW TOTO 45T. aplafl} MTOWI TOW1E® 1>T?P$5 *il' 5 a 4 < ptl> ^JSft xllc.'i', qc*p I<Hlo»H> 


TOI 


SHlH^ '51^05(5 5TOtTO ! TO!I 5^ TOMM iMW $ETOlri TE5 55 
451 £55 TO 'TO I TOTO 45T. "UlCHlCM TOT 35 fr55 «lt^T TOM TO TO TOW1® £TO 

515 451 MW MTOUTO M151® TO I g^lffc C5TO1 




51TO (MTOl'S) TOI® 5TO 'ST 


45t$t5 <55 TO5 RfoM 

®V$55I 4 ftfaMW 4TO 51 4* 5ftt TO I ffot iS.i-4 4TO TOW% TO^Mt OTTOT 

5CTOI 


' 



1Sa( i8.i: 4TOl6®5 TSat i 8 . 5 ;'ffTO ^iStTf 


4TO TO I V W05 «W5M TO 5151 C5M fl*fa5 TO f SftSM fl« I W 45 M5TO TOfl5 l >l I 


i. 

5. 


MHljJ'* 5)?, 5RJ?5T^*I, C®£» 5tS5t 5J^ 4TO5 5l5lt5J ^ 55£Bf^ 55fff TO 5T51 

^WPHCWWHPra C5MlM£5 4TO5 <15515 TO5> CTO- ifoeS C%15 5T 45«.TO Mj5 
4TO 5J5??® 551 


4 . c’lcljs 45TC35 5l5t£5I MOTSBt Slf^TOW®! (Intestinal obstruction) *i*i I® TOt 5151 

8. 4TO55l5K5jf s l«tlPrs1^B% 5MTO551® TO5151 

<t. ^jC*5 4TO5 5151WJ (3IM CTO- f^TOlf^TTt, «85*Jt>M -?Jt5H ft«f5 TO5151 

tj. I&f^rona toto 4to toto to 5151 4ft toto cmto cto cw® *to i cafarosiPt tom 

: TO TOTC55 TO 5151 


4M£S5 TO£Sl«t% ftfosMTOI® 5l£® £51% 5^ 5OT5 5t TO 4 5JWH5 TOMf% 5'5^®t WM 
TO® TO I 4TO 4M£5 CTS515 555 £<%•$ %5 412115 TO 55I5HM '*ll«*lft'4 TO® TO I ^i® 

5t TO 5f§®It£55 §55 45T. C*Ml%^ TOW5 4TO TO $f§® 551 'TO CTOT 4TO «tfHt 

TOien to fltai Rffi® 4C3M TOlrt <mi< to® to i 






Ultraflftitigripliy 

Wtt **TO jpj# d%B? iff I taf 

dtePtef w%m< w S ^ws 

^SbOKJ *I*fjsT *6?* W! 'O I 

W- (MfcfflS WrF CT ^ffi^WMlfo ^Sf ^ #"M 1-10 W^ttWI 'iShWflififl? 

W 1 ! t^yffc-PBfCT W WtfSWff 

*sat ^ i mQftCTHtn qwi Nwpftpnw ^ri6^1%sf *fiw^Bt n i *foff *rt 

CT'qWU CT W^'ftCT 

ct^ whs tfffa %rft d^fPfr, ’Pirtw^i mi i w*r "Wfe CTfaw (ctir- 

TTO^lft, W) W?fes? Xff ^ TOTC»iB TO*T %HPf Kpffll Sl*lftft>!iW 1%W 

^ict i *!ar i# wr mr i 4f '^A 3 Kiw^fc , n ^us ^fess 

rtPfH (#S^r ^ro i 

^rti^wttfe *hc*w 5#^ ^wwt^ i as *nsjCTf ^ ^rtr* 

^li qpl* ^ ’■■^ t ?!^l%¥*wHW *?HI l 3® s l^h^ 

cfrl*il ^fth^isEtw ^3 ctj ilfetfn ^ 

^fCTS {Pahrtfl Mm&) 

WTO! 

*raras EES# *flNT CT*H- flWTO* 

^fS TOTO^it^l 

«0M '^fisa w ^ 

WT *f8WlCTS ^C 3 ^ f T , ?lfiS^?|j% r I 

dfflESS ^SfFilS ^JTffl <TO IMt 

^ ^l®s ^T! w 
1 HKJE WI WTO w $3 * 8its 

"^pi, c^wt "sn i 

CT fell 

Plft^JH wftl&saiftr OHitp^d Xcem&gfEphy fen ^Bff 53 fd^^sr^H I 

irtfr da^ni *$rm mm mm ^ tsiii») ^ wtw ifi%!%^ 

?^Sl ^ET^ CT tf^rtlfr \ fiJft^iW WSjf I JJ w*^ ^TOS xr I 

CTWT ^9ttf TOFWCTP CTHCTt feifipf ^ ^CT, ^3f TOJf 






^36 


ffll&WH Wlftfa* 4feni <WM C+ICHt <»$* W^'CH ftutfira Slfef^ «|5 r "TOII 

^icw *iwa«iwi T^ifi<* sif^R-N <5 tq?i^ *& ^iwica* 4*0re to %*nf3r^ 
stfW^ W ^ i 4 <*t*rf& 4fHWw awjwa ntqjw ^st ^stro *w *rsw 

Pfl5*wH *P3i Wi «iwa«|jyit wi ffa an% "tSaw w fast csfctt to i \smaK a*fa 

®1%t t,“Tt< ’Mjrcg %afi? ^Rwp^ apoi i i$wqw Pifi^jii'i# 1$ar 

Piffi^jH ^"31 ajay* •jurat ffctWBal&a >iwmj on%r c*rc*?t vhc^i ^ ^ 
^?s *Mk& ^ui m i toi <ppH'5^!c5i cjsh ^ar i 4f^Hfe'&ia mcu '“fitaa extent 

i 3TO*la QwiQi* 4ta <fFft *i*fki ffe'Mcs i 



ffefi i8.8: PtWiH ^P3T 


Pffi»*jiwfl *iw«j i®uw #$att) ftat at <re^t, <3pf Ifrmlia 1 ^ *tt«at 

^BTI v$at ^JJMOBT ^Jhfo ^SlS ^tW Plf6^»jH <U<^'© ^ I PilU^jIt'ttl 

ffiferta ItS^caa ^itro, «m* 4H ^ fl&vlsf& <Hla£f fll^w # MfitoH 

*rtePt*® ^ww. PrtistHtf <»iW<u 'toi i ^Nta Pift^jlt^w ^iiajcaj qwacsi c^ImI aaw$ 

w’lw, «rsi%'^!i fl&mcsw 4*tfarffc >p®ic4 to i ftfl>*wic*w tot us ^wicb wnr 
ftnt '®itj «rHi uib 1 tohh* «tfa$r ^IVtionJ f^n> *$jh *ffN*t ^ai ^30 *tt i Pitt ^ptr *$totit 4 ^t^ t 
^jy\ aWflfaRs RftiiW *t*i<hi mat* 1 


Magnetic Resonance Imaging 

^QSlftf Magnetic Resonance Imaging <93 «iPWl5Wl^ ^C"^£) Hli-llfll 

cbl^^cwi '*hk eri^s '®a»t "toi *l3SI«a c^tCBT ^tc^a ^T ^c»la «6 b tots* i 

'at Nuclear Magnetic Resonance ^ ^ ?^HhiR<p 4^ i^% "TOI 

a««i aw w 1 aja^i ^ ca*twt ^”ic4 wu nfw ala 1 







am 

Wfl fHfl *iQt% I »sj$ W^S ^T3TO1 ^ W7 ctIwI i^lfel*t 

^TO¥ W IS ^tl *tSS^ C*1 3ftFHJ :p ¥TH W ^HFT Uf 1 ® ^WCTOF <<PP|S 

^ ! SlOT^fS Uf^s^ 

MfltaS? iWTt ^RFET 4^5 ?lft 3f$SG^ ^OT! W$ ^PHII ^PF$»J1Fft SlfiSft 1 ^ £lSf?J 
m, e^pir ^Slaa ^ w =gjfei 



Ifen iS*tft Wliwft 

^^tsrsift m TTffiTC*i ^ ^3»f W ^ttr i <flc¥ 

<w T ^< wtfts? *rtw *msf *H^iJfei i 

mwm *r® sifter "igtej 'w^km ?r4% mm ^ m* w i 

^ £%fe ^ga webs fwiw i ^ 

3**fpr (Spiral cord )fafv 3!l%SN ^rr wftwsr& *(3Nf i 

^J*PT 

ECG 

SPiBr 1PTT 1^^HR*«*P (Ele^to^ardi^pmi) '51#^ ^11 $piR» iifiF* affl Wfe 

*iO%^i?r w$&® C4iwi ^s$ ^ c # iftwi 5 i^ ♦few ^ar 

^31 sftsisl Tflft <?T, mWRl lrt %*&*& *1®^$^ TO I 

w? w fta ^ wi ’’f^ffite w i ^piftr w**s® 

^ ^3? ^ i ^EPiWf »i3ir ' 3 tfsoc^j '^PTC= F m ^R^5T^?r^t -s i^*it , t 

i wit♦( ara auM cm \ 

*$Slsn »hct ' w flf 5 ^ ^PwSw®^ f^ ($&? Sa 1 !?^ 

3pn ^gr ^jr i ^ m$ ^s? oife ^t# 

^fH |@5 i8,% i! ^wpfu W \sf^ 

^E^5wc;^#wr^ii 




^tWTwT 


w 



^ toot ACT HW ^1^ i ^ M 

awiftv ^ir <#E3 fe^s ^[ i 

CTtCTt ^T^T CT^T- 3j3Ff^PPT ( ^Pft Jwjtftfl 

Wf 1*Hfl ^Bl I 4H9fe %fte ^«*l tow WIWCHfl 

^ IJ^SsS W CTTO \ 

^f^Eflsr ^ affe wjpi w^ asfew^n- 

J* 5^£^Sl ^ CTVf - J *t^Wi| ijifl C^Pi ^t^T ^ ^sPut^W HtPli 

^ ijS ^ Tfl t^|j^ *%$ f&KXj 

4W*IWlft 

Endoscopy 

1%1$ 1fes?S <JW1W ipiBri ^r® ^^RSCT ^j% 

1Sf¥*PTOf^ ^p?p esW ^ 11 J?ta¥ i 

*TOWE4jPl TIWICT 



*itrM iffi ^*r Wj 4H7f$ setter to fei ■qftsj tfCT &!%fi ^®yw *m 

CWTO^II ^gff ^OTSff ^ ^P^ft , !i S$$WFTC^1T 1IK5CT §NfTOS%T 





ftw ’siiww sfferfrs ^ ^^aiM Rra 'siict i sfavPr* ’aitwt 'ari&w^ fito wtw 
BfaW<W CBTW SJW TO fS1^)5T^^arsjTOCT ^ T«l^ ^ ^CE^ wr aw® ^tR3?=T i 

^L^Hc<T>iPifl "SIWTCT Bft'W'WI lS)UW ’flTSJ^flW CTWIW1 <niPW ^Pac-qK, STO ^ 

'awwjiR^ tw*jf^i «lllwi tob mw i Ajj^Pf® PR^ ^»r *i8l*i tobt ^fj wwiRi ^n i 

^C*TT- 

0?) ( ^55 C^gfo f^MBH i <<0 •W^'^pTO.^flfra^rGffRi (*1) *® TO. c^) 

few ^FtoffeTi <«) HjiHPw wmiHi (*) <iPiWji4 ^^Ttwn^nntCTu ft) i 

ttfowtalFl 

Radiotherapy 

Gjffrsftfllft 1 1*tf6 ^cdBr ‘Radiation Therapy’ imfl *T<ft*s ^*1 I **rffc <u<wjfl ^ta fflffi 

ct*h- tjfw, «ii^flwi» $jP*ri 'wnmA* Ei^ft, ^nPhi 9f$m m i ^ww'-w 

Caf^SWfJtPt <u<w|fl ^tS q»jhta <ffE?T ^5 I ffifelW WlWfl 

(DNA) -w wpw *fl*nc*i c^lcqfl wlfl ^rsT R*i^i *pw ww I ^*ros ^ wil 

ctictt mic’tfl ^R^Pfep® (cmiBm) RRwIfl ^to?i i 

(a) ^hi Wf^rt ^IRw w(sfewwiPi i 

afaat^lPta c*z& hUcjja ^Ifei fffrr i^rai, RlWt, at cdtfer 

% -qj-q^fl ^51T 1 iSlUW <B ’^fTF ffefelBlffi <7T$ flto a^S 3l^fl> OTIffl TO1 I 4fl 

TOT^OTff ITO ftolBF ^TOT W>T atU I ^ W TOlJ* WtTO 

331I ^p 'aflUltHfl Wit ^ C^foC* i^fvispvo toj caft «whls C*1BC4 W?! 

^3Jtl Aw tfCT ^ Tft OT1TO 'TOUTO! I 



G<H i8,lr: GfffeflWBlfr a*3f 


artfewwiPiff ctoi cflffilw iSlcflfl cb® 3 i wf%«c*wiPf otott i ^ sj&snr carpi' 
w^R«i ^ ^cfl wqr ^wiHw« Hhjw gj#a oto croftpn wr ^irf 

slwf <p15c{< pfsflt ^ I ^jhlwu C’TOfl ^ cw«fRa»ii q*jHlt*fl CTOI 

c*^R#*i 4 hPhn ^ q»jHlw« c^C3 o*btR«j 'fiflculfe'f wt i ji af^JK^ 

glt^WlPt i 







BIT 

IqIcstvh^ Twt '£*' 'SEFff RTT^l \ INSPW ^uT^ 

^^|l!Bi ^ra« MU c'Wffsfl 

auto ®rt mt? *a <TiMlf frfdl i <*t mih *$#$ 

TM tfpfft 5MT ?JI i tosh® MflK» W*$*e (P«.4f^ 

:Ii',’iw#) TOUt 1 !^ *Wi Wfli flflftOT ^W W^lf Qrtft 0TO, *1 ^Ht^a 

*hw ^ ^& m m 



fenBAt fflUlM 


fftWH CVtlC* ^1t ^1 TM3PS Mt ^ mw n*i : rw 

tfWHfl WI ^flh* ^!T wflff ®*tf I *RB ?T^ ^ 

iffr umTOir m ftiwwwfl tiwjw% 5^ffW ' I tfl w*jw 

Angtocrapliy 

*NSfeESfa qpe ^fij sf^S^WBa bfsw iw «w ^qn ^ 

^ ^ M' ^wr$Sp an i ^Pfrrtr "WE mb 

fl|*llS^ L K^|jt^W Mrt <W#^fl^rta^TO’TOftWflWt^#GI OTSfl MFt “5# ^ ? - 

«t^f ^aajsw’i^ fluw^WJ^wK^n ^a 

aWtWto4iflfh*i 

^mi wn wnrisn bw iwfte* 






^lr 





Ii>t$ b8.bo: 


caaa»tasiaW ISfoaaawtt ■osrfweslisr raia Wrf PH, <9*tPlt <K*1T- 
C^s) ^«<Pfosa <sr%o® aR3P^ ^e»ij 
<*) «Pfit SWIG'S ^*1; 

(<D fl»s#a q»r% tom nro ; 

(a) Plata cnwi »i»i»ui «*i i 

alt'll I6ft>Vl'«HH SHfasStftt «Mlls a*nl acs^ 5|HHJ ^|va|^ HCTS I5R*Vtl *PCS3 

TORI cacfewatafl^sia11t«fea^TO«ia%ar^'*aiaSTOssHftf'sa!f5©ai*ll 


'siftMirtM <W <*1? awlfl 

Isotopes and its uses 



SR# P#© eaRaa ^IwaI 'SaarUlRPl© cTOa TOI^CT CTft»ia 



at*l ’apafc CTO1 CTftaa 



arrct tot to, RisjMd arot 


aa i crlcat ’taafia ftisfoaica raPw caik-ta aaW cfelkr «H*u$e»i aal® real fr*? 
<aa# catcaa caeroi ataja Pl©Sa am® mat calcaa ASQaiica ral^l® cafe w 
ft®Jcaa an# to <sa ®aaniT i <a nat# caro wteaa siro# «#caid>iMa wnt lafeg aa i 
feast ftcaca a#eaa a«at aat caw atca i «#«« 1feti> «#catcBM 12 c, "cstat “c, atwa 
®aaa«m aama 12,13,14 1 a#wa am'ifir amt 6, rak awia# afe aaai^w aafl> cafe 
TOi aiaTOa#caaatkalfet*|cTOaam5j6,7<3at8fi>Pl©]iaaTOi 


Ufoaroeat naait ftftaair os«ifea 'stfeaifeaa aro amta srcacai wsrfea rfeaifeaa 
aata® # aaeaa ataaia TO i 


(r) aw#^caa crest 
(a) caia ftataiaa cnar 



on% aftat caitat at tjtoi H&ai«a fcal^aft MSrfl&ji 'sttewitfitaa are^ar 

aaT 5 asgt aBt I CTW^-60 (^Co) ® 1 $Mld>M cat® ft% *l% , t 1 % atat aftl 4JMW IbfiwViW aia?® 
^5 l C®lata>-60 CflCas ft<f® atat stftliJ alajtaj 'sMIWIMd a"Siai1% ®tt ®at a?t I a%OT5 

#a at jnit®a «t*ii®iftas ^ftpft® mM IBRsvibi 'Btanfta-i3i( 13l i) aja?® aai (fcatftftata- 
99m taia M«m ®ar aaat^t fSiWiia a^t aja?® 4®fi> c®®fea «h5micUm i >arf^a ataicaj <ga, 

ftsra, flat ■waK'Bg t&aftftat 5^*13 ®at aa i at$a ca® ®f*tata 'a®jfta ^P*k wt st^w®! 

(Blood-Leukaemia) Gtrcaa ft>ft»vmi i®«hPsm ®aaara-32 ( 32 P) <aa wrt aia?® aa I *aafl[ 

lafaaata orw PKum wn ftata aaj fata $*tc*®at*w aiarca c®atfea ttftwidJM cat%J cats ataa 
aaRataai utlla c^fcafa^la afbft ®at aca ®Rt $a«t ft^a ®ca§ c®«ff^a aat^ ftafea ®at aa i 
<aat®t fftww, ataprema, : ffl>a®wi wa 4a*. ftatrca c®®fea 'afeaitDiiaa ana® aiaata 

ataiai 




a$Pftbft sfc| 


ii ft®# ®^H5^ a^t aw c®H Ratifi) atfr©? 

i) a^aftta aft&t 

ii) c®®^ catcaa ataata 

iii) C®pansl1® 'silla^M 
fttsa c®Ftfl> atS®? 

®) i a)i«ii 

a) i«iii a) i,ii«iii 

at x-ray f^at^tft^caat areata ®iaa- 

®) at? x-ray atat ®t®at a) atarcaft x-ray amt ®t®<n 

*0 ®a®t frtfj ana® caPt a)@ 5 - c® f fa®a®ia*t^ 

«i a<**tift®taat®* aSlan ®aia sHi.foaaiaai*ii- 

®) 4aftwata a) aaftwait^ 

a) a) $ftftt 

si ^aj®nwaata«8**ta«®t alaata-wi an#®aica? 
a 5 ) ®fe*a?E®® ante ®« 
a) ft®#ta a^attaa atwt 
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